
Coirelatlon Coefficient R 0.963 

Uiilefors Test Stetislic 0.124 

Ullleibcs CifUcel (0.9) Value 0.0906 

Ma not Loflnunnal et (0.1) StgnWcanoe Laval 

Manganeee (background) 

RawSlalMlce 

Number of Valid Observations 20 

Number of Distinct Observations 19 

Minimum 278 
Maximum 2270 

Mean of Raw Data 761.8 

Standard Deviation of Raw Data 406.1 

Kstar 4.582 

Mean of Log Translbrmed Data 6.539 
Standard Deviation of Log Transfbrnied Data 0.43 

Normal DIsiilbunon Teal Results 

Correlation Coefficient R 0.826 

Shapiro Wiik Test Statistic 0.711 

Shapiro Wiik Criticai (0.9) Value 0.92 
Ulliefors Test StaUsUc 0.239 

Ulliefors Critical (0.9) Value 0.18 

Data not Nomral at (0.1) SignMcanoe Laval 

Gamma OtstriixSion Test Re&utts 

Correlation Coefficient R 0.884 

A-D Test Statistic 0.674 

A-D Criticai (0.9) Value 0.627 
K-S Test Statistic 0.168 

K-S Cr1ticai(0.9) Value 0.179 

Data appear (Samma DIslilbuted at (0.1) SIgnMcance Level 

Lognoimal DIstilbullon Test Results 

Conelation Coefficient R 0.954 

Shapiro Wiik Test Statistic 0.933 

Shapiro Wiik Critical (0.9) Value 0.92 

Uiiielbrs Test Statistic 0.147 

UlUefbrs Critical (0.9) Value 0.18 

Data appear Lognonnel at (0.1) StgnHicenoe Level 

Manganese (s. eogxMuie area rev) 

Raw Statistics 

Number of Valid Obsenrations 240 



Number of Mis^hg Values 48 
Number of Di^nct Obsetyations 221 

Minimum 84 

Maximum 20700 
Mean of Raw Data 2262 

Standard Deviatioh of Raw Cftta 2558 
Kstar 1.137 

Mean of Log Tiaitsfbrmed Data 7.229 

Standard Deviation of Log Transformed Data 1.015 

. Normal Dlslrlbutidn Teat ReeullB 

Correlation Coefficient R 0.829 

Uiiiefbrs Test Statistic 0.204 
Lillietbrs Critical (0.9) value 0.052 

Data not Normal at (0.1) Significance LamI 

Gamnw DMitbulion Test Results 

Correlation Coefficient R 0.958 

ArD Test Statistic 3.954 

ArD Critiiai (0.9) Value 0.652' 

K-S Test Statistic 0.125 

K-S Critical(0.9) Value 0.0555 

Data not (Samma Dtatrtbutad at (0.1) Significance Level 

Lcgnormai Dtahibutlbn Test Results 

Coneiatibn Coefficient R 0.99 

Uiiiefbrs Test Statistic 0.0762 
Uiiiefbrs Critical (0.9) Value 0.052 

Data notlognonnal'Blt (0.1) SIgnlllcanca Leval 

Vanadium (aoc 13) 

Raw! 
Number of Valid Observations 79 

Number of Dii^nct Observatioris 71 

Minimum 1.57 

Maximum 59.5 

Mean of Raw Data 21.02 

Standard Deviation of Raw Data 12.18 

Kstar 2.995 

Mean of Log Transformed Data 2.876 

Standard Deviation of Log Transfoimed Data 0.616 

Ncimai DWributlan Teat Reautts 

Correiation Coefficient R 0.957 



Ulliefbre Test Stadsiic 0.161 

Ulllelbrs Critical (0.9) Value 0.0906 

Data not Nonnall at (0.1) SK^Meance Laval 

Gamnn DMIbiJlion Test Rasulta 

Comelation Coefficient R 0.995 

A-D Test Statistic 0.505 

A-D Criticai (0.9) Value 0.636 

K-S Test Statistic 0.0917 

K-S Crftical(0.9) Value 0.0928 

Data appear Qanana DUittiuiad at (0;1) Slgniflcance Level 

Lognonnal Dielributfon Teat Reeults 

Conelation Coefficient R 0.98 

Liiliefbrs Test Statistic 0.0531 

Uiiiefbrs Critical (0.9) Value 0.0906 

Data appear Lognonnal at (0.1) SIgnMcance Level 

Vanadum (badqiound) 

RawStaUalics 
Number of Valid Observations 20 

Number of Distinct Observations 19 
Minimum 10.7 

Maximum 59.3 

Mean of Raw Data 24.76 

Standard Deviation of Raw Data 12.2 
Kstar 3.922 

Mean of Log Transformed Data 3.096 

Standard Deviation of Log Transfbrmed Data 0.493 

Normal Diatributkm Test Results 

Correlation Coefficient R 0.943 

Shapro Wilk Test Statistic 0.893 

Shapiro Wiik Critical (0.9) Value 0.92 

Uiliefois Test Statistic 0.125 

Uliielbrs Critical (0.9) Value 0.18 

Data not Nonnai at (0.1) Slgniflcanca Laval 

Qamma DtatribuOon Test Raaults 

Correlation Coefficient R 0.972 
A-D Test Statistic 0.531 

A-D Critical (0.9) Value 0.628 

K-S Test Statistic 0.142 

K-SCriticai(0.9) Value 0.179 



\ \ 

Data appear Ganmia DMilbutad at (0.1) agnlflcanoe Level 

Lognonnal DiaMbutionTest Raaulta ' 

Conelatlon Coeffldait R 0:969. 

Shapiro Wilk Test Statistic 0.929 

Shapiro Wiik Criticai (0.9) Value 0.92 
Uiiielbrs Test Statistic 0.149 

UiGefbrs Ciiticai (0.9) Value 0.18 

Data appearLbanonnal at (0.1) SIgnMcanca Level 

Vanadiiim (a. eotaosure arearev) 

RawSlallSUcs 
Number of Valid Observations 240 

Numbar of Missing Values 48 
Nuinber of Distinct Observations 189 

Minimum 5.2 

Maximum 485 

Mean of Raw Data 27:88 

Standard Deviation of Raw Data 34.15 

Kstar 2.416 

Mean of Log Transformed: Data 3.11 

Standard Deviation of Log Transited Data 0.588 

Normal astdbulion Test RsauRs 

Correiation Coefficient R 0.583 

Uliiefbrs Test Statistic 0.266 

Utiiefbrs Criticai (0.9) Value 0.052 

Data not Nonnal at (0.1) StgnMcanca Laval 

Gamma DMrlbutlcin Test Raeulta 

Correlation Coefficient R 0.701 

A-D Test Statistic 4.403 

A^D Ciiticai (0:9) Value 0.64 

K-S Test Statistic 0.0964 

K-S Criticai(0:9) Value 0:0547 

Data not Gamma Dlstrlbutaij at (0.1) SlgnMcarica Laval 

Lognormal DWrlbuUon Test Results 

Correiation Coefficient R 0.982 

Lniiefors Test Statistic 0.0371 

Uiiielbrs Critical (0.9) Vaiue:0.052 

Data appear Loonormal at (0.1) Signlllcance Level 

Aiaanlc(aoc1) 



RawStallslics 

Number of Valid Observations 34 

Number of Distinct Observations 31 

Minimum 1.05 

Maximum 24 

Mean of Raw Data 9.31 

Standard Deviation of Raw Data 5.621 

Kstar 2.112 

Mean of Log Translbnned Data 1.998 

Standard Deviation of Log Transfbnmed Data 0.79 

Nonnal Dtatributian Test Results 

Correlation Coefficient R 0.969 
Shapiro Wllk Test Statistic 0.934 

Shapiro Wllk Critical (0.9) Value 0.943 

Ulliefbrs Test Statistic 0.109 

Lilllelbrs Critical (0.9) Value 0.138 

Data not Nonnal at (0.1) SIgnMcanoe Level 

Gamma Distribution Test Results 

Correlation Coefficient R 0.982 

A-D Test Statistic 0.526 
A-D Critical (0.9) Value 0.637 

K-S Test Statistic 0.0986 

K-SCiitical(0.9) Value 0.14 

Data appear Gamma Dtatributsd at (0.1) SIgnlflcance Laval 

Lognotmal DIsttibutlon Teat Results 

Correlation Coefficient R 0.947 
Shapiro Wilk Test Statistic 0.891 

Shapiro Wilk Critical (0.9) Value 0.943 

Umebis Test Statistic 0.141 

Ullielbrs Critical (0.9) Value 0.138 

Data not Lognormal id (0.1) Slgnlficanoe Laval 

Araanlc(aoc18andaoc21) 

RawStallslics 

Number of Valid Observations 42 

Number of Distinct Observations 38 

Minimum 0.666 

Maximum 18.4 

Mean of Raw Data 7.066 

Standard Deviation of Raw Data 3.842 
Kstar 2.793 



Mean of Log Tianslbrmed Data 1.779 
Standard Devtatton of Log Transformed Data 0:666 

Normal DWrtbullon Test Raaults 

Correlation Coefficient R 0.979 

Shaptro WIIK Test Statistic 0.915 
Shapiro Wllk Critical (0.9) Value 0:951 

Ulliefbrs Test Statistic 0.118 

Ullielors Critical (0.9) Value 0.124 

Data not Normal at (0.1) Signlllcanca Level 

Gamma DisMbutlon Teat Rasulta 

Correlation Goefficrent R 0.992 

A-DT^ Statistic 0.281 

A-D. Critical (0.9) Value 0.634 

K-S Test Statlsite 0.0846 

K-S Critical(0.9) Valije 0.126 

Data appear Gamma DisMbutad at (0.1) SlgnHlcanoa Level 

Lognomial Distribution Test Results 

Correlatton Coefficient R 0.961 

Shapiro Wilk Test Statistic 0.893 

Shapiro Wilk Critical (0.9) Value 0.951 

UTmtors test Statistic 0.113 

Lllllelbrs Critical (0.9) Value 0.124 

Data not Logrioiinal at (0.1) SjghHIcanoa Level 

Arsenic (SOCIO) 

Raw Statistics 
Number of Valid Observations 32 

Number of Distinct Obsenrations 29 

Minimum 4.3 

Maximum 101 

Mean Of Raw Data 11.61 

Standard Devlatldn of Raw Data liS.7 

Kstar 1.729 

Mean of Log Transfbnned Data 2.164 

Standard Devlatipn of Log Transfonned Data 0.602 

Normal Dlstilbutlan Test Rasulta 

Correlation Coefficient R 0.566 
Shapiro Wilk Test Statistic 0.358 

Shapiro Wilk Critical (0.9) Value 0.941 

Lilliefbrs Test Statistic 0.371 



Ullielbrs Critical (0.9) Value 0.142 

Data rxn Normal at (0.1) Stgiilllcanca Laval 

Gamma Dlrtribulfcin Taat Rasults 

CoiTBlation Coaffident R 0.719 

ArD Test Statistic 2.813 

A-DCriticai (0.9) Vaiue 0.639 

K-S Test Statistic 0.23 

K-S Cnticai(0.9) Vaiue 0.145 

Data not Gamma iSistilbutad at (0:1) Signillcanca Laval 

Lognormal Distrttxiticn Test Results 

Coirelation Coeffldem R 0.893 
Stiapiro WilkTest Statistic 0.819 

Shapiro wnk Critical (0.9) Value 0.941 
Uinefors Test Statistic 0.139 

Ullielbrs Critical (0.9) Value 0.142 
Data not Logncnnal at (0.1) Stgnfflcance Level 

ArBenlc(aoc2-ta) 

RawStatisilcs 
Numtier of Valid Oliservatlons 20 

Number of Distinct Observations 20 

Minimum 0.181 
Maximum 23.7 

Mean of Raw Data 5.096 

Standard Deviation of Raw Data 6.042 

Kslar 0.71 

Mean of Log Translbrmed Data 0.883 
Standard Deviation of Log Translbrmed Data 1.41 

Normal Distribution Test Raauits 

Correlation Coeffident R 0.871 

Shapiro Wllk Test Statistic 0.768 

Shapiro Wilk CrWcai (0.9) Value 0.92 

Ullielbrs Test Statistic 0.233 

Ullielbrs Critical (0.9) Value 0.18 

Data not Normal at (0.1) Slgnlflcanoe Laval 

Gamma Distribution Test Raauits 

Conelation Coeffident R 0.992 

A-D Test Statistic 0.3 

ArD Crtticai (0.9) Value 0.651 

K-S Test Statistic 0.149 



K-S Ci1tlcal(0.9) Value 0.184 
Data appear Gamma DtsMbulad at (0.1) Signlflcanoe Laval 

Loghomial Oalrtbufian Taal Raaulla 

Correlation Coefficient R 0.98 

Shapiro Wllk Ted Statiistic 0.9S 
Shapiro Wilk Critical (0.9) Value 0.92 

Uliieibrs Test Statistic 0.137 

unefors Critical (0.9) Value 0.18 

Data appear Lognomiai at (0.1) Slgniilcanoe Laval 

ArBaiiic(badqround) 

RawSlaiiBtica 
Number of Valid Observations 20 

Number of DisUnct Observations 19 

Minimum 5.3 

Maximum 68.5 
Mean of Raw Data 16.16 

Standarif Deviation of Raw Data 15.99 

Kslar 1.587 

Mean of Log Transformed Data 2.485 

. Standard DeviaUOn of Log Ttansibrmed Data 0.713 

Normai Diatribulidn Teat Raauita 

Correiation CoeffiCiant R 0.806 

Shapiro Wllk Test Statistic 0.663 

Shapiro Wilk Critical (0.9) Value 0.92 

UIHefors Test Statistic 0.334 

Lllliellns Criticsl (0.9) Value 0.18 
Data not Nonnai at (0.1) Signillcance Laval 

Gamma DiaMbulion Test Results 

Cotreiation Coefficient R 0.939 

ArD Test Statistic 1.685 

A-D Critlcai (0.9) Value 0.635 

KrS Test Statistic 0.247 
K-SCritical(0.9) Value 0.181 

Data not Gamma DUribuM at (0.1) Significance Level 

LoghoimBi Dtotilbulian Test Results 

Correlation Coefficient R 0.93 

Shapiro Wilk Test Static 0.862 
Shapiro Wllk Critical (0.9) Value 0.92 

Ullielbts Test Statistic 0.204 



Ulliefbis Critical (0.9) Value 0.18 

Data not Lpgnomial at (0.1) SigiiHicanca Laval 

AiB8nle(blocka) 

RawStadaUcs 

Number of Valid Obseivatlons 31 

Number of Distinct Observations 21 

Minimum 1.1 

Maximum 9.4 

Mean of Raw Data 3.394 
Standard Deviation of Raw Data 2.43 

Kslar 2.223 

Mean of Log Transformed Data 1.003 

Standard Deviation of Log Transfbnned Data 0.665 

Nomnal Disltibution Test Reauits 

Correlation CoefRdent R 0.909 
Shapiro Wnk Test ̂ 'stic 0.815 

Shapiro Wllk Criticai (0.9) Vaiue 0.94 

Ullielbrs Test Statistic 0.176 

Liiiiefbrs Criticai (0.9) Value 0.145 

Data not Notirvi at (0.1) StgnMcanoe Level 

Gamma Diabbudon Teat Results 

Correlation Coefficient R 0.972 

A-D Test Statistic 0.702 
A-D Critical (0.9) Value 0.636 

K-S Test Statistic 0.114 

K-6 Critical(0.9) Value 0.146 

Data appear Gamma DIslributad at (0.1) Slgrddcance Level 

Lognormal DtaMbudon Test Reauits 

Correlation Coefficient R 0.976 

Shapiro Wiik Test Statistic 0.931 

Shapiro Wiik Criticai (0.9) Vaiue 0.94 

Uliieibrs Test Statistic 0.125 

Lillieitars Criticai (0.9) Vaiue 0.145 

Data not Lognonnal at (0.1) Slgtillicance Level 

(aoci) 

Rawl 

Number of Valid Observations 34 

Number of Distinct Observations 34 

Minimum 2.8 



Miajdmum 3840 

Mean of Raw Data 398.1 

istandani Deviation of Raw Data 921.3 

Kstar 0.355 

Mean of Log Transfbnned Data 4.173 

Stahdaid Deviatibn of Log Transformed Data' 1.91 

Monnal DUribuflon Test Results 

Comelation Coeffident R 0.677 

Shapiro Wllk Test Statistic 0.473 

Shapiro Wtllc Critical (0:9) Value 0.943 

Uiiiefbrs Test Statistic 0.385 

Ujiielbrs Critical (0.9) Value 0.138 

Data not Nonmal at (0.1) SfgnHIcanoe Level 

Gamma Dlstribuflbn Test ResuRs 

Correlation Coemdent R 0.946 

A-D Test Statistic 2.271 

ArD Critical (0.9) Value 0.697 

K<S Test Statistic 0.203 

K-SCritlcal(0.9) Value 0.148 

Data hot Gaiitma Distributed at (0.1) SlgnWcance Laval 

Lognoimal Dlatributlan Test Results 

Conelation Coeffident R 0.984 

Shapiro WHk Test Statistic 0:957 

Shapiro Wnk Critical (0.9) Value 0.943 

Uiiiefbrs Test Statistic 0.0749 

Uiiiefbrs Critical (0.9) Value 0.138 

Data appear Lpgncnnal at (0.1) Significance Level 

Lead(aoc18andaoc21) 

RavrSWIstlcs 

Number of Valid Observations 42 

Number of Distinct Observations 40 

Minimum 2.45 

Maximum 93.5 

Mean of Raw Data 12.29 

Standard Deviation of Raw Data 14 

Kstar 1.79 

Mean of Log Translbrmed Data 2.224 

Standard Deviation of Log Transfbmied Data 0.702 

ftormai DfatribuOon Test Reautta 



Correlation Coefficient R 0.681 

Shapiro WUk Test Statistic 0.491 

ShepirD Wiik Crflicai (0.9) Value 0.951 

Uiiiefbrs Test Statislic 0.263 

Uiiielbrs Critical (0.9) Value 0.124 

Date not Noimri at (0.1) Sllpifficeiloe Level 

Gamma OWribulion Test Resutte 

Conelation Coefficient R 0.808 

A-D Test Statistic 1.135 

A-0 Cilticai (0.9) Value 0.639 

K-G Test Statistic 0.134 

K-SCrltical(0.9) Value 0.127 

Date fDOcwAppr. Gamma nstiteutian at (0.1) StgnMcance Level 

Lognoimal DIstiibution Test Results 

Conelation Coeffident R 0.97 

Shapiro Wllk Test Statistic 0.905 

Shapiro Wllk Critical (0.9) Value 0.951 

Ulllalbrs Test Statistic 0.117 

Ullletbrs Critical (0.9) Value 0.124 

Date not Logncmial at (0.1) StgnMcanoe Laval 

Lsad(aoc18) 

Raw Statistics 

Number of Valid Observations 32 

Number of Distinct Observations 28 

Minimum 5 

Maximum 435 

Mean of Raw Data 31.42 

Standard Deviation of Raw Data 75.63 

Kstar 0.762 

Mean of Log Transformed Data 2.724 

Standard Deviation of Log Transformed Data 0.97 

Ncnnal Dtstributkm Test Results 

Correlation Coefficient R 0.538 

Shapiro Wllk Test Statistic 0.325 

Shapiro Wilk Critical (0.9) Value 0.941 

LHHefors Test Statistic 0.396 

Ulllelbrs Critical (0.9) Value 0.142 

Date not Normal at (0.1) StgnMcanoe Laval 

Gamma Distribution Test Results 



Conelation Goefflcient R 0.769 
A-D Test Statistic 3.138 

A-D Critical (0.9) Value 0.656 

K-S Test Statistic 0.274 
K-S Critlcal(0.9) Value 0.148 

Data not Ganwna DtaMbutad at (0.1) SignlflGance Lawsl 

Losnoimai DiBHiulian Teat Raaulta 

Corralatlon Coeffiderit R 0.921 

Shapiro Wilk Test Statistic 0.857 

Shapiro WUk Critical (0.9) Value 0.941 
Lllllefors Test Static 0.148 

Uliielbrs Critical (0,9) Value 0.142 

Data not Lognommi at (ai) Signiflcanta 

Laad(aoc2-ra) 

RawStatisiics 
Number of Valid Observations 20 

Number of Distinct Observations 20 

MInimian 0.303 

Maximum 336 

Mean of Raw Data 30.39 

Standard Deviation of Raw Data 78.61 

Kstar 0.405 

Mean of Log Transformed Data 1.928 

Standard Deviation of Log Transformed Data 1.553 

Nonnai Distribution Test Raaulta 

Correlation Coefficient R 0.614 

Shapiro Wilk Test Statistic 0.402 

Shapiro Wilk Critical (0:9) Value 0.92 
Liiliefors Test Statistic 0.456 

. LiiiieforsC^cai (0.9) Value 0.18 

Data not Nonnai at (0.1) SIgnMcanoe LavM 

Gamrm DMribuHcn Test Resuita 

Correlation Coefficient R 0.903 

A-D Test Statistic 2.24 

A-D Critical (0.9) Value 0.679 

K-S Test Statistic 0.311 

K-S Criticai(0.9) Value 0.189 
Data not Gamma Disbibutad at (0.1) SIgnlllcBncBLavBi 

Lognomrai Dislribulfon Test Results 



Correlation Coefficient R 0.958 

Shapiro Wllk Test Statistic 0.932 

Shapiro Wlik Criticai (0.9) Value 0.92 

UIHetbrs Test Statistic 0.161 

Uliieibrs Criticai (0.9) Value 0.18 

Data appear Logncnnal at (0.1) Signlllcanca Laval 

Lead (backgroisid) 

RawStattsdcs 

Number of Valid Observations 20 
Number of Distinct Obsenmtions 20 

Minimum 9.7 

Maximum 2230 
Mean of Raw Data 163.4 

Standard Deviation of Raw Data 492 

Kstar 0.409 

Mean of Log Transibrmed Data 3.629 

Standard Deviation of Log Transibrmed 1.375 

Normal Disbtxilion Test Results 

Correlation Coefliciant R 0.55 
Shapiro Wiik Test Statistic 0.331 

Shapiro WHk Criticai (0.9) Value 0.92 

Uliieibrs Test Statistic 0.406 
Uliieibrs Criticai (0.9) Value 0.18 

Data not Nofihal at (0.1) SlgnMcance Level 

Qamma Distribution Test Results 

Correlation Coeffidem R 0.846 

A-D Test Statistic 2.801 

A-D Criticai (0.9) Value 0.678 

K-S Test Statistic 0.279 

K-S Criticai(0.9) Value 0.189 

Data not Gamma Distributed at (0.1) SlgnWcanca Level 

Lognormal Distribution Test RasuNs 

Correlation Coefficient R 0.908 

Shapiro Wiik Test Statistic 0.83 

Shapiro Wiik Criticai (0.9) Value 0.92 

Uliieibrs Test Statistic 0.18 

Uliieibrs Criticai (0.9) Value 0.18 

Data not Lognonnal at (0.1) Signlllcanoa Laval 

Laad(blocfca) 



Numberof Valid Obseivations 31 

Number of Distinct dbsetvatlons 30 

Minimum 1.9 

Maximum 34.3 

Mean of Raw Data 12.44 

Standard Deviation of Raw Data 9.45 

Kstar 1.745 

Mean of Log Transformed Data 2,236 

Standard Deviation of Log Transfbrnied Data 0,785 

Nonnal DIalitbullon Teat ReauKs 

Correlation Coefficient R 0.927 

Shapiro Wilk Test Statistic 0.848 

Shapiro Wilk Critical (0.9) Value 0.94 
Liliielbrs Test Statistic 0.172 

Ulliefbrs Critical (0.9) Value 0.145 

Data not Normal at (0.1) SIgnMcance 

G^ma Disbibullan Test Results 

Correlation Coeffidant R 0.969 

A-D Test Statistic 0.688 

A-D Critiral (0.9) Value 0.638 

K-S Test Statistic 0.145 

K-SGrttical(0.9) Value 0.147 

Data appear Gamma Ctstrlbutad at (0.1) SlgnHbanca Lavel 

Lognonnal Distribuabn Tast Raeults 

Coirelation Coefficient R 0.984 
Shapiro Wilk Test StaUstic 0.955 

Shapiro Wilk Cridcai (0.9) Value 0.94 

Uiiiefbre Test Statistic 0.123 

Liiiiefbrs Critical (0.9) Value 0.145 

Data appear Lognonnal at (0:1) SIgiittlcanca Laval 



Attachment l-2a: 

ProUCL Hypothesis Test Results (Surface Soli) 



NovpaiamaMc Quantle HypoVuMls Tot for Full Dataaat (No NI]«) 

UsarOdeclBdOpllonB 
Frem RIe J:Mndl_Servics\ProJect Rles\AKSteel (see RenvEng POO)\Hamllton, Ohio\HHRA\Bacl(gFound EvelustionNPreUa 

Full Precision OFF 
Confidence Coefficient 90% 

Nuii Hypothesis Siia or ADC Concentration Less Then or Equal to Bikhground Concentration (Form 1) 

Aitemative Hypothesis Site or ADC Concentration Greater Than Background Concantratipn 

Area of Conoetn Data: Alumlnum(aoc 13) 

Badqround Data: Aluinihum(becl<BrDund) 

RawStat^ 

Site Background 

Number of Valid Obsenrations 27 11 

Number of Distinct Observations 25 11 

Minimum 4920 3910 

Maximuni 36100 17400 

Mean 12181 8493 

Median 12600 7350 

SD 6901 4233 

SE of Mean 1328 1276 

QuanllleTest 

HO: sue CuiiuMitndlai <= Badtgreund Concentration (Fom 1) 

Apprppdmate R Value (0.109) 6 

ApproximatB K Value (0.109) 6 

Numtier of Site OtiBBrvations in 'R' Largest 5 
Calculated Alpha 0.107 

Conclusion wHh Alpha = 0.109 

Do NotRelect HO, PertMin Wllo hManivAAMIney Ranked Sum Te 



VWIcogai^ann-Whlliwy Sto VB Baclvnind Qmpnlaon Test for Fun Data Sali 

Usar Seledad Optiona 

From RIe JrVndLServiceXProJect FilesNAKStael (see Rem-Eng POO)VHamilton, OhioVHHRAVBackground Evaluation\ProUa 

Full Precision OFF 

ConfldehceCoeffldent 90% 

Substaimal Dlflerence 6116 

Selectad Null Hypothesis Sits or AGO Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2) 

Altamative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median Plus Substantial Diffeience, S 

Area of Conpam Data: Alunrinum(aoc 13) 
Backgroiiiid Data: Alumlnum(bacisipxxHid) 

Raw 
Site Background 

Number of Valid Observations 27 11 

Number of Distind ObservaUohs 25 11 

Minimum 4920 3910 

Maximum 36100 17400 

Mean 12181 8493 

Median 12600 7350 

SD 6901 4233 

SE of Mean 1328 1276 

VWIcaaeorvMam-Whimey (WMW) Teal 

HO: MeanAladtan of SIta or AGC>= Mean/Medtan of Badagraund 6116 

Site Rank Sum W-Stat 479 
WMWTestU-Stat 101 

WMW Critical Value (0.100) 79 

Approximate P-Value 0.0652 

Conduslon wNh Alpha » 0.10 

Do Not Rejad HO, Condiide SHa >= Badqground + 6116.00 



Nd^iiarmalrlcXkianae HypothodsTeBttar Fufl Datant (No NDa) 
UsarSetodadOpUora 

From File J:\lndLSeivioe\Project Flles\AKSteel (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\Background Evaluatlon\ProUCL 

Full Precision OFF 
Confidence Coefficient 90% 

Null Hypothesis Site or AOC Concentration Less Than or EqualtoBacKground Concentration (Fonn 1) 
Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conoem Data: Arsanlc(aop 13) 
Background Data: Arsanlc(baekground) 

Raw 
Site Background 

Number of Valid Observations 27 11 

Number cf Distinct Observations 26 11 
Minimum 0.178 5.9 

Maximum 14^8 68.5 

Mean 7.238 19.78 

Median 6.9 10.9 

SP 2.975 19.63 

SE of Mean 0.573 5.917 

QuantHeTest 

HO: Sliia Qoncenlnsilon <= Badqraund Concanbation (Form 1) 

Approximate R value (0.109) 6 

Approximate K Value (0.109) 6 

Number of Site Observations in 'R' Largest 1 

Calculated Alpha 0.107 

Condusian wRh Abta = 0.109 

Do Not R^ect HO, Perltarm Wlloaoain-ManfHVVhitnay Ranhsd Sum Te 



Wlkaoam-iyianivWhHnay Slla vs Badigreund Comparison Teat for Full Data Sate wMiout NDa 

UaarSalactedOpllons 

From File JiMndLServiceNPreJect Rlea^AKStael (see Remfng POO)\Hamllton, Ohi6\HHRA^Baclco^ou^d EvaluationNPioUa 
Full Precision OFF 

Confidence Coeffidem 90% 

SubstentialDifliarence 32 

Selected Null Hypothesis Site or AOC Mean/Median >= Background Maan/Medlan Plus Substenlial Diftersnce, S (Form 2) 

Altenfiatlve Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Rus Substantial OifliBrence. S 

Area of Cpnoam Date: AresnMaoc 13) 
Badtground Date: Araaific(backBruund) 

Raw 
Site Background 

Numbar of Valid Observations 27 11 

Number of Distinct Observations 26 11 

Minimum 0.178 5.9 

Maximum 14.8 68.5 

Mean 7.238 19.78 

Median 6.9 10.9 

SD 2.975 19.63 

BE of Mean 0:573 5.917 

llllliiiMii-i ^ »• vwiiMmi wiiiiii vyiwMiujr(VFiww/ I68I 

HO: Mean/Madan or Site or AOC>= MeaiVMedian of Background + 32 

Site Rank Sum W-Stat 378 

WMWTestl^StatO. 

WMW Critical Value (0.100) 79 

Approximate P-Value 9.505E-07 

Qonduaion wBh Alpha = 0.10 

Refact HO, Conduda SHe < Background 32.00 



NaiHwamaM Quandle Hypolhods Tot for FuO Dat^ 
UnrSfltodadOpdara 

Fretn RIe JiVlndLSeiviceVPreject Rles\AK^I (see Rem-Eng POO)\Hainllton. OhidVHHRAXBacksrDund Evaluation\ProUa 

Full Precision OFF 

ContidenceCoaniclem 90% 
Null Hypothesis Site or AGO Concentration Less than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Gre^ Than Background Concentration 

Araa ofConoam Data: lrion(aoc 13) 

BackgreundDala: lreh(l)ackoround) 

RawStatiallcs 

Site Background 

Nurhber of Valid Obsarvations 27 11 

Number of Distinct Observations 25 11 

Minimum 22O0 13600 

Maximum 185000 132000 

Mean 22602 28309 

Median 15000 17400 

SD 33010 34564 

SE of Mean 6353 10421 

QuantlleTest 

HO: Slta Conoantratlon «= Badqround Conoantiallon (Farm 1) 

Approximate Rvalue (0.109) 6 
Approximate K Value (0.109) 6 

Number of Site Observadons In 'R' Larg^ 4 

Calculated Alpha 0.107 

Conclusion wMh Alpha -0,109 

Do Not Rplect HO, Paribnn Wkmn^ilanrvVVhlthay R 



VVIIcoron-Mann-VVhnney SWB ¥8 BacKground Compartaon Teiltor FuU Data SelB iMdiout NDB 

UaarSatotfadOpliona 
Froiii File J:MndLService\Prpject Flles^AKSteel (see Rem-Eng POO)\HafnlllDn, Ohld\HHRA\Bacfcground Evaliiaaon\Preua 

FuUPradaion OFF 

Confidence Coaffldent 90% 

Substantial OlfliBrBnca 18101 

Seleclsd Null Hypothesis Site or AGO Mean/Median >= Background Meanfflfiedian Pius Substantiai Diflerance, S (Form 2) 

AHemative Hypothesis Site or AGO MeanMedian Lesa Than Background Mean/Median Pius Substantiai Diftoranoa, S 

Area of Goncam Gala: liDn(aoc19 
Background Data: 1ren(badtgmund) 

Raw 
Site Background 

Number of Valid Gbsarvations 27 11 

Number of Distinct Gbservations 25 11 

Minimum 2200 13600 

Maximum 185000 132O0O 

Mean 22602 78309 

Median 15000 17400 

SO 33010 34564 

SE of Mean 6353 10421 

iv>-Whllney(WMVV)Test 

HO: MaanMadan ofSRe or AOC>a MeanMadian ofBachgnund +18101 

Site Rank Sum W-Stat 389 
WMWTestU-Stat 11 

WMW Critical Value (0.100) 79 

Approximate P-Vaiue 5.178E-06 

Conduakm wtti Alpha = 0.10 

Ra|act HO, Conduda Slla < Background +18101.00 



NoiHmniMc Quantle Hypothoais teat for FuO DaM 

UnrSdaclod OptonB 
From File JiMndLSenriceNRiojeci Rles\AKSteel (see Rem-Eng POO)\Hamilton. OhloVHHRAVBackground EvaluationVProUa 

Full Precision OFF 

Confidence Coeffldem 90% 
Null Hypothesis Sjte of AGO Concentration Less Than or Equal to Background Concentration (Fom 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Cbncam Data: ljad(aoc 13) 

Background Data; Laad(bachgtDund) 

Raw Statistics 
Site Background 

Number of Valid Observations 27 11 

Numbar of Distinct Observations 26 11 

Minimum 1.53 13.25 

Maximum 464 2230 

Mean 53.95 257.3 

Median 20.3 4Z5 

SD 105.3 657.2 

SE of Mean 20.27 198.1 

QuantllsTest 

HO: ate Cunuwinatlon <= Background Concsntrstlon (Form 1) 

Apprpximata R Value (O.i 09) 6 

Approximate K Value (0.109) 6 

Numtrer of Site Observations In 'R' Largest 3 
Calculated Alpha 0.107 

Conduslan with Alpha = 0.109 
Do Not Raject HO, Peritatm VVIIoapaiivMantv-yVhItney Ranked Sum Tert 



VMIcagnn^lann^Whllnay SNB «s Badvound Comparison TM«v Fid OMa SM 

UaarSaladad Options 
From File J:\lndl_Servlc8\Proiact HlesVAKSieel (see Rem-Eng PO(q\Hamnon. Ohio\HHRA\Baclcgn>iind EvaluathxiNPrpUCLtf 

FullPiBdsion OFF 

Confidence Coeffldsnt 90% 

Substantial Diflarence 376 

Selectad NuB Hypothesis SHa or AOC Mean/Median >» Background MeanMedlan Plus Substantial OiffBrBnoa. S (Form 2) 

Altamallva Hypothesis She or AOC MeanABedlan Less Than Background Mean/Madlan Plus Substandal Differenoa, S 

Aiaa of Conoam Data: ljead(aoc13) 
Background Data: Laad(badtoreund) 

Raw 
Site Background 

Number of Valid Observations 27 11 

Number of Disdnct Observations 26 11 

Minimum 1.53 13.25 

Maximum 464 2230 

Mean 53.95 257.3 

Median 20.3 42.5 

SD 105.3 657.2 

SE of Mean 20.27 198.1 

WDcaxaivMantv-Wlilfeiay (WMW) Teat 

HO: MaanMatflan or Site or AOC>= MeanMedtan of Background + 376 

sua Rank Sum W-Stat 386 

WMWTestU-Stat 8 

WMW Critical Value (0.100) 79 

Approximate P-Vaiue 3.3003E-06 

Conclusion wHh Alpha « 0.10 

Reiact HO, CondiJda Site < Badvound + 376.00 



NorHMhnmalc Qiantaa Hypolhoris Tast fv Fid Oatasat (N^ 
UaarMacMbpliona 

From nie J:\lndLService\Pn>jact FilesNAKStael (sm Rem-Eng POO)\Hatiiilton, OhibVHHRANBackgtound Evaluatlon\ProUCL 

Full PradBion OFF 
Confidence Ccwfiicient 90% 

Null Hypothesis Site or AOC Concsntiatlon Less Than or Equal to BacKground Concentration (Form 1) 

Altematlye Hypothesis Site or AOCConcernmllmGmalerTnan Background ConcentraBon 

AraaafCondm Data: Manganaae(aoc 13) 
Backgnnsid Data: ManganaaaCbackground) 

RawStadsUcs 

Site Badcgiiound 

Number of Valid Observations 27 11 

Number of Disdnct Observations 27 11 

Minimum 318 . 278 

Maxlthum 4200 2270 

Mean 991.6 833.2 

Median 755 820 

SD 871.5 519.6 

SE of Mean 167.7 156.7 

QuantllaTest 

HOrSlta Concantiation «= Badqynound Concantralion (Form 1) 

Approxlmats R Value (0.109) 6 

Approximate K Value (0.109) 6 

Number of Site Observations In 'R' Laigsst 5 

Calculated Alpha 0.107 

ConduslanAMfth Alpha = 0.109 

Dp Not Reject HO. Pettam WDcamn^llanrv-Whltnay Ranted Sum Te 



VVncoogan-Mann-vmimy SMa vs Background Comparison Test for Full Dala Sets wMiaut NOs 

Usar Seisclsd OpHons 

FromRle J:MndLSarvice\PrDject RIesVAKStael (see Rem-Eng POO)\Hanntlton, Ohiti\HHRA\BackorDund Evalijation\ProUa 
Full Precision OFF 

Confidence Coefficient 90% 

Subslantiai Diftorence 238 

SelectBd Null Hypothesis Site or AOC Mean/Median >= Background Mean/Madlan Plus Substantial Olfterenca, S (Form 2) 

Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S 

Area of Concern Dais: Mangansae(aoc13) 
Bsckground Data: Manganese(background) 

RawStatlsllcs 
Site Background 

Number of Valid Observations 27 11 

Number of Distinct Observations 27 11 

Mirtimum 318 278 

Maximum 4200 2270 

Mean 991.6 833.2 

Median 755 820 

SD 871.5 519.6 

SE of Mean 167.7 156.7 

WilccnnvMann-Whltney (WMW) Test 

HO: MaanMedtan of Slle or AOC>= MeanMedisn of Backgraund + 238 

Site Rank Sum W-Stat 477 

WMWTestU-Stat 99 

WMW Criticai Value (0.100) 79 

Approximate P-Value 0.0574 

Cortdualon wRh Alpha = 0.10 

Do Not Ralect HO, Conclude SM >= Background + 238.00 



NarHiaranwMc QuanOe Hypott^ TM for FHiD Dataaat 
User Setoded Optipi* 

From Fne J:\lndl_Servioe\Project Rles\AKSteel (see Rem-Eng POO)\Hamilton, Ohlo\HHRA\B8ckground Evaluailon\ProUa 

Full Precision OFF 

Confidence Coeffidem 90% 
Null Hypothesis Site or AOC Concentratibri Less Than or Equal to Background Concentration (Fomi 1) 

Alternative Hypothesis Site or AOC Concentration Greater thaii Background Concentration 

Area of Conoam Data: Vanadlum(aoc 13) 
Background Data: vana(fliim(badqrbuiid) 

Site Background 

Numtrer of valid Observations 27 11 
Number of Distinct Obeenrations 27 11 

Minimum . 5.24 10.7 

Maximum 45 35 

Mean 22.35 21.M 
Median 18.1 21.2 

SO 1().25 8.431 

SE of Mean 1.973 2.542 

QuantUeTeat 

HO: SNB Concentration <= Bad^round Concentration (Fonn 1) 

Approximate R Value (0.109) 6 

ApprordmateK Value (0.109) 6 

Number of Site Observatipns in 'R' Largest 5 

Calculated Alpha 0.107 

Condusidn twMi Alpha«0.109 

Do Not Roject HO, Perform WlloaKinManrv^Whltney Ranited Sum Test 



VMIooaBn^tann-VMilhwy Site vs Bachgraund Comparison T85t for Fid Data SaiB MMnut NOs 

UaarSatectedOpdona 

From File J;\lndl_Seivlc8\PrD)ect RlesMKSteel (see Rem-Eng POO)\Hamllton, Ohio^HHRA\Baci(ground Evalualion\ProUa 

Full Precision OFF 

Confidence Coefflciefit 90% 

Subsiantlal Difference 10 

Selected Null Hypottrasis Site or AGO Mean/Median >= Background Mean/Median Plus Substenlial OHference, S (Form 2) 

Alteinative Hypotfiesis Site or AGO Mean/Median Less Tlian Background Mean/Median Plus Substenlial DHtanence, S 

Area of Conoom Date: Vbnadiuin(aac 13) 

BacKgreund Data: VanadhsnOMcKground) 

Raw 
Site Background 

Number of Valid Observations 27 11 

Number of Distinct Observations 27 11 

Minimum 5.24 10.7 

Maximum 45 35 

Mean 22.36 21.54 

Median 18.1 21.2 

SD 10.25 8.431 

SE of Mean 1.973 2.542 

WHcomivManiv-Whitnay (WMW) Taal 

HO: MaanMadlan of Sna or AOC>« MeanlMadtan of Background +10 

Site Rank Sum W-Stal 444.5 

WMW Test U-Stat 66.5 

WMW Critical Value (0.100) 79 

Approximate P-Value 0.00435 

CondUBldn with Alpha « 0.10 

Ralact HO, Conduda SIto < Background 1-10.00 



QuanOle ate vs Bac^giovid CompafiBcai Hypcthaais Tatf tor Data Soil wmi Non-Detactt 

UaarSeledBdOpdona 
From RIe J;Mhdl_Service\Pipject Files\AKStael (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Bacl(giound Evaluation\ProUCL 

Fuir Precision OFF 
Confidence Coefficient 90% 

NuH Hypothesis Site or AOC Conoentration Less Than or Equai to Background Concentration (Fonn 1) 

Aitamative Hypothesis Site or AOC ConcantrrtonGreatar Than Background Concentration 

Area of Concern Date: BAP-TE(aac 13) 

Background Date: BAf^TECbackground) 

Raw 
Site Background 

Number of Valid Data 27 10 

Number of Mis^g Values o' 1 

Number of NorvDetect Data 2 1 

Number of Detect Data 25 9 

Minimum Non-Detect 0:901 0.901 

Maximum Non-Detact 0.94S 0.901 

Peroant Non detects 7.41% 10.00% 

Minimum Detected 0.251 0.238 

Maximum Detected 59.68 10.43 

Mean of Detected Data 6:969 2.448 

Median of Detected Data 0.791 1.182 

SDofDetecMData 14.04 3.275 

QuanUeTaal 

HO: Site Conoanlmtibn <= Background Conoantiaiion (Fonn 1) 

Approximate R value (0.109) 6 
Apprtgdmate K Value (0.109) 6 

Nurhbef of Site Observations hi 'R' Largest 5 

Calcuiatad Alpha 0.127 

Condualon with Alpha = 0.109 

Do Not Reject HO, PaffiitTn Wlio hMiaiivWIiHnay or Gahan Te 



Gahan site vs BadsoreuiKl Ccmpartoan Hypothesis Test far Data SMS w«h NofvDolacis 

UsarSelsclBdOpaons 

FtDin RIe J:\lndLSetvlce\Project Rles\AKSleel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Bsckgii>ijnd EvslualionVPreUa 

Full Precision OFF 

Confidence Coefficient 90% 

SubstantisI Dlflerence 4.4 

Selected Null Hypothesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Dlflerence. S ( 

Altemative Hypothesis Sits or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S 

Area of Ccnoam Data: BAP-TH(aoc 13) 
Background Data: BAP-TE(beckgnound) 

RawSlatiatice 

Site Background 
Number of Valid Data 27 10 

Number of Missing Values 0 1 

Number of Non-Detect Data 2 1 
Number of Detect Data 25 9 

Minimum Non-Detect 0.901 0.901 
Maximum Non-Detect 0.948 0.901 

Percent Nan detects 7.41% 10.00% 

Minimum Delected 0.251 0.238 
Maximum Detected 59.68 10.43 

Mean of Detected Data 6.969 2.448 

Median of Detected Data 0.791 1.182 
SD of Detected Data 14.04 3.275 

SilB vs Background Gahan Teat 

HO: Mu of sne or AOC >= Mu of background 4.4 

Gehanz Test Value -2.186 
Critical z (0.90)-1.282 

P-Value 0.0144 

Conduskm wtti Alpha = 0.10 

Rsjeift HO. Concluda SRe < Background+4/40 

P-Value< alpha (0.1) 



NoniwaineMc QuanOto Hypoltiads Tetf for Ful Oalaast (No NOs) 
Uaai-Salaclad OpUona 

From File J:MndLSeivice\Proj0ct FHasVMCStael (im Rem-Eng POO}\Hamllton, Ohlo\HHRA\Background EvaluaUonNPrDUa 
Full Precision OFF 

ConfidanceCoeffldem 90% 

Null Hyppttiesl.s SiteorACCConcantietipn Less Than or Equal to Background Conoantratlon (Form 1) 
Alternative Hypothesis Site or AGO Concentration Graster Than Background Concentration 

Area of Conoem Data: Aluminum(aoc 2^ 

Bacfcgraiaid Data: Aiumlrnsh(bacfcBrourid) 

Site Background 

Number of Valid Observattons 18 11 

Number of Distinct Observations 18. 11 

Minimum 3020 3910 

Maximum 19200 17400 

Mean 9541 8493 

Median 8215 7350 

SD 4354 4233 

SE of Mean 1026 1276 

QuanlilaTast 

HO: SNa Coriosnltatton ̂  Backgrbund ConosntraOon (Form 1) 

Apprordmata R Value (0.109) 5 

Approximate K Value (0.109) 5 

Number of Site Observations In 'R' .Largest 4 

Calculatsd Alpha 0.0721 

Condialon wHh Alpha = 0.109 

Do Not Raiact HO, Perfqtm VVIl0Qaqit>4«antvVVhilnay Ranked Sum Te 



VVnccocan^tainAMiilnay SMa VB Badtgraund Oompariaon Taatfor FuD Data Sela wWiout NDe 

UaarSaiaoladOpliona 

From File J:\lndLSefvlce\ProJect RlesV^KStael (see Rem-Eng POO)\Hamlllion, Ohio\HHRA\Background Evaluatlon\ProUa 

Full Precision OFF 

Confidence Coefficient 90% 

Substantial Dlffeience 6116 

Selected Null Hypothesis Site or AOC Mean/Median >= Background Mean/Median Plus Substantial DHfisrence, S (Foim 2) 

Alternative Hypothesis She or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S 

Area of Conoam Data: AliBirinum(aoc 22) 
Background Data: Alumlnum(background) 

Raw Statistics 

Site Background 

Number of Valid Otrservatlons 18 11 

Number of Distinct Observations 18 11 

Minimum 3020 3910 

Maximum 19200 17400 

Mean 9541 8493 

Median 8215 7350 

SD 4354 4233 

SE of Mean 1026 1276 

VWcoDoavMann-WNtnay (WMW) Teat 

HO: Maanflyiadlan orSMa orAOC >= MaanMadlan oTBadtground 6116 

Site Rank Sum W-Stat 209 

WMWTestU-Stat38 

WMW Critical Value (0.100) 70 

Approximate P-Value 0.00327 

Conduaian wHh Alpha - 0.10 

Railact HO, Conduda Slla < Background + 6116.00 



NoivpairanwMc QuanUe HypottwaisTatfor FuD Dataast (No NDa) 
UaarSatacladOpaona 

From Rla J:\lndLS6rvioB\PrDj0ct Files\AKSteel (see Rem-Eng POd)\Hafnilton, Ohio\HHRA^Ba(^rDund Evaluation\ProUCL 
Full Predsibn OFF 

Confidenoe Coefficient 90% 

Null Hypothesis Site or AGO Concentration LBK Than or Equal to Background Concentiatlon (Form 1) 

Alternative Hypothesis Site or AGO Concantration Greater Thari Background Concentration 

Area of Concern Data: Atsanlc(aoc 22) 

Background Da&c.AiBanlc(baciq)round) 

Raw 

Site Background 
Number of Valid Gbsarvatlons 18 11 

Number of Distinct Gbsenrations 18 11 

Minimum 3.26 5.9 

Maximum 14.3 88.5 

Mean 8.049 19.78 

Median 6.39 10.9 

SD 3.454 19.63 

SE of Mean 0.814 5.917 

QuaninaToat 

HO: Site Conbaiilredon «= Badqreund Concentration (Form 1) 

Approximate R Value (0.109) 5 

Approtdmate K Value (0.109) 5 

Number of Site Gbsarvations in W Largest 1 

calculated Alpha 0.0721 

Condusion wHh Alpha = 0.109 

Do Not Refact HO, Partbnii WIlGaMafvMaravWhIlnay Ranked Sum Test 



Wllooaan-Mann-Whllnay SMB VS Badcgraund Compalapn Tsst lor Full Data Seta wHhout NDs 

UaarSaladadOpllanB 
Froin File J:\lndl_Servloe\PrDject RIesNAKSteel (see Rem-Eng POO)\Hainllton, OhkAHHRANBackgraund Evaluatlon\ProUa 

Full Precision OFF 

Confidence Coefficient 90% 

Sub^ntlal Difference 92 
Seladed Null Hypottwsls Site or ADC MeanfMedlan >= Background Mean/Median Rus Sutrstantial DHfarence, S (Fonn 2) 

AHamatlve Hypotfiesls Site or AOC Maan/Medlan Less TTiafi Background Mean/Median Plus Substantial Difference. S 

Area of Conoam Data: Araanic(aoc 2^ 
Background Data: Araanlc(l>ackotaund) 

RawStaUaUcs 
Site Background 

Number of Valid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 3.26 5.9 

Maximum 14.3 68.5 

ftean 8.049 19.78 

Median 6.39 10.9 

SO 3.454 19.63 

SE of Mean 0.814 5.917 

HO: Meanffifedlan of S»e or AOC 

WDccieoii^taniv-VVIillnay (WMVV) Test 

aan/Medlan of Background + 32 

Site Rank Sum W-Stat 171 

WMWTestU-StatO 

WMW Critical Value (0.100) 70 

ApproKlmata P-Value 4.772E-06 

Conduakm wllh Alpha = 0.10 

Ra|aa HO, Conclude Site < Bachgraund + 32.00 



NottijaranMlric QuantUe Hypottioals TM«br FuU Dataaat (No NDs) 
UnrMacMOpaons 

From RIe J:\lndL^rvic8\Project Flled\AKSteel (see Rein-Eng POO)\Hanillton, Ohio\HHRA\BacKground EvaluaticnNProUa 
Full Practelbn OFF 

Confidence Coaffiicient 90% 

Null Hypothesis Site or AGO Concentration Less Than or Equal to Background Concentration (Fonn 1) 

Alternative Hypothesis Site or ADC Concentration Greater Than Background Concentration 

Aiee of Concern Data: lith(aoc 22) 

Bacftground Data; lton(badq)iDiind) 

RawStaflsdcs 

Site Background 

Number of Valid Observations 18 11 

Number of Distinct Obsenrations 18 11 

Minimum 8940 13600 

Maximum 69200 132000 

Mean 31036 28309 

Median 24250 17400 

SD 19544 34564 

SE of Mean 4607 10421 

QuanUeTast 

HO: SRa OoncantraMbn^ Background Conoantiatlon (Fonn 1) 

Approxiifiate R Value (0.109) 5 

Appnuditiate K Value (0.109) 5 

Number of Site Observations in K Largest 4 

Calculated Alpha 0.0721 

ConctuBlon with Alpha = 0.109 

Do Not R4ect HO, Parfomi Wllco irMarav-Whltnay Ranked Sum Test 



VMtoaoan-ManrhWhlhiBy SHs vs BachgiDund Comparlaon Teat far Fid Date Sals wmwut NDe 

UaarSalaclad OpUona 

From RIa JiMndLServiceVPn^ect FileSMKSM (see Remf ng POO)\Hamnsn, Ohlo\HHRA\BacKground EvaluationVProUa 

Full Precision OFF 

ConfidancsCoefficiem 90% 

Substantial DMiBrence 18101 

Selectad Null Hypottiesis Site or AGO Mean/Median >= Background MeanA«edian Plus Subslantial Diflerenca, S (Form 2) 

AKemative Hypothesis Site or ACC Mean/Median Lass Than Background Mean/Median Pius Substantial DIffsrenoe.S 

Arsa of Conoam Data: lron(aoc 22) 
Background Data: lron(badvnjnd) 

Raw 
Site Background 

Number of Valid Gbsarvations 18 11 

Number of Distinct Gbseivations 18 11 

Minimum 8940 13600 

Maximum 69200 132000 

Mean 31036 28309 

Median 24250 17400 

. SD 19544 34564 

SE of Mean 4607 10421 

WIcoDaavMann-Whlbiay (WMW) Taal 

HO: Mean/Madlan of SAa or AGO >= MaanMadan of Bachground * 18101 

Site Rank Sum W-Stat 237 

WMWTestU-Stat66 

WMW Critical Value (0.100) 70 

Approximate P-Value 0.072 

Conduaion wRh Alpha- 0.10 

Rafael HO, Condijda Site < Background +18101.00 



Mn-paramalrte Quandle Hypolhoato Tot fbr Full Oalasat (No ND8) 

UaerSelaciail Opflona 

l^iDin File J:\lndLSeivic8\Proij8ct RIesNAKStsel (see Rem-Eng POO)\Menilltnn, Ohio\HHRA\Beckground EvaluetionVProUCL 

FullPredsion OFF 

Confidence Coefficient 90% 

Null Hypothesis SHa or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 

AJtemativa Hypothesis Site or AOC Concentration Qreater Than Background Concentration 

Area of Ccnoam Data: Lead(aoc ZZ) 

Background Data: Laad(beckaround) 

RawStadaUca 

Site Backgrourid 

Number of Valid Observations 17 11 

Number of Missing Values 1 0 

Nuihber of Distinct Observations 17 11 

Mirilmum 10.2 13.25 

Maximum 341 2230 

Mean 107.1 257.3 

Median 66.3 42.5 

SD 109.4 657.2 

SE of Mean 26.54 198.1 

QuanMeTast 

HO: Site Concaiilmticn <e Backgrauhd Concantration (Foim 1) 

Approximate R value (0.109) 4 

Approximate K Value (0.109) 4 

Number of Site Otieanatlons in 'R' Largest 3 

Calculated Alpha 0.116 

Condualan with Alpha = 0.109 

Do Not Rajacl HO, Perlbnn VWIcaDatn-Manit-VVhiliwy Ranked Sum Teat 



VVnooocon^lann-VWiltrwy SMs vs Background Oomparison Test for Fun Data Sato wHhout NOs 

UaarSatactodOpOona 
From File J:\lndLServ<ce^P^4ect FlledVVKStoel (see Rem-Eng POO)\Hamliton, Ohlo\HHRA\Beckground EvaluatlonVProUa 

FuU Precision OFF 

Confldenoe Coefficient 90% 
Substantial Difference 376 

Selected Null Hypothesis Site or AGO Mean/Metfian >= Background Mean/Median Plus Substantial Difference, S (Form 2) 

Altomative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial DilTbrence, S 

Area of Conoam Data: LeatHaoc 22) 
Background Date: Laad(backoround) 

RawStottatica 

Site Background 

Number of Valid Observations 17 11 

Number of Missing Values 1 0 

Number of Distinct Observations 17 11 

Minimum 10.2 13.25 

Maximum 341 2230 

Mean 107.1 257.3 

Median 66.3 42.5 

SO 109.4 657.2 

SE of Mean 26.54 198.1 

WiocDoavMann-Whitney (WMW) Test 

HO: Mean/Medtan of Site or AOC>« MeanMedian of Background + 376 

Site Rank Sum W-Stat 153 

WMW Test U-Stat 0 

WMW Critical Value (0.100) 66 

Approximate P-Value 6.078E-06 

Condualan vrith Alpha=0.10 

R^ect HO, Oondiide Site < Background + 376.00 



Nonijaramalrtc Chanlflo HypolhadB teat for Ful Dat^ 
UsarSaladadOpliona 

From File J:\lndLServll»\Prc^ FII«V\KSteel (see Rem-Eng POO)\Hemllton. OhIoNHHRANBackgrDund EvaluadonNProUCL 
Full Piodsion OFF 

Confidence Coefficient 90% 

Null Hypothesis Site or ADC Concentratloh Less Than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOCCdhcenti^on Greater Than Background Concentration 

Area of Conoam Data: Manganaaa(aoc2^ 

Badsground Data: Manganan(faalcKground) 

Raw 
Site Background 

Number of Valid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 236 278 

Maximum 3180 2270 

Mean 1118 833.2 

Median 804.5 820 

SD 908.1 519.6 

SE of Mean 214 156.7 

QuantDaTast 

HO: Site Cuuuaitialluii <= Badqiround OunuanUatluii (Fonn 1) 

Approximata R Value (0.109) 5 

ApproximatB K Value (0.109) 5 

Number of Site Obseh^ons In'R'Laigest 4 

Calculated Alpha 0.0721 

Cdhduaion with Alpha = 0.109 

Do Not Raject HO, Peiifonh WnooiartManrt-Whltney Ranked Sum Ta 



WHoooam^lann-Whttiwy SMa va BaGhgiaind Compaitaan TaatHor Fd Data Saia wWnut NDa 

UaarSaladsdOiiHanB 

From File J:\lndLSei:vio8\Proj8ct ResNAKSteel (see Rem-Eng POO)\Hamllton, Ohld\HHRA\Background EvaiuatlbnVProUa 
FullPredsion OFF 

Confidence Coefficient 90% 

SubslantM Difference 238 

Seieclsd NuU Hypotfiesis Site or ADC Mean/Median >= Background Mean/Median Pius Substantial Difference, S (Form 2) 

Alternative Hypotfiesis Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial DftHsrence. S 

Area of Ccnosm Data: Manganese(aoc 22) 
Badqmind Data: ManganeseCbachground) 

Raw Statistics 

Site Background 

Number of Valid Obseivalians 18 11 

Number of Distinct Observations 18 11 

Minimum 236 278 

Maximum 3180 22/0 

Mean 1118 833.2 

Median 804.5 820 

SD 908.1 519.6 

SE of Mean 214 156.7 

Wncooam-Maniv-Whllney (WMW) Teat 

HO: MeanfMedlan of SHs or AOC>« Mean/Median of Background + 238 

Site Rank Sum W-Stat 248 

WMWTestU-StatT? 

WMW Criticai Value (0.100) 70 

Approodmate P-Value 0.167 

CondusionwHh Alpha = 0.10 

Do Not Reject HO, Conchide Site >= Backgrourid + 238.00 



NoiHiarBinalrfc Quanlfle Hypottnals Tart for Full Dataart (No NDa) 

Uaar Saladad Opdona 
From File J:\lndLServio0\ProJect Flles\AKSteel (see Rem-Eng POO)\Haminon, Ohlo\HHRA\BacKground EvaluationNProUCL 

FuU Precision OFF 
Confidence Coefficient 90% 

Null Hypothesis Site or ADC Concentration Than or Equal to Background Concentration (Fomfi 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concam Data: Vanadlum(aoc 22) 

Bachgrbund Data: Vanadium (tMckground) 

RawStaUrtlca 
Site Background 

Number of Valid Observatidns 18 11 

Number of Distinct Observations 18 11 

Minimum 7.55 10.7 

Maximum 30.5 35 

Mean 16.68 21.54 

Median 15 21.2 

SD 6.958 8.431 

SE of Mean 1.64 2.542 

Quanll le Tert. 

HO: SRe Conceiihatlan <= Badqtoind ConoantiBflcih (Fonn 1) 

Approximate R Value (0.109) 5 

Approximate K Value (0.109) 5 

Nurntwrof Site Ottservations in 'R' Largest 2 

Calculaled Alpha 0.0721 

Condurton wNh Alpha - 0.109 

Do Not Relect HO^ Perform VlffloaotanMBnn-VVhMiey Rankad Sum Tart 



I-Tart SIto vs Baciqiaund Convarison for Ful Data S8l5 wHhau^ 

UaerSeladBdOpllana 

From File J:\Indl_Service\Project FileaiAKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Backeround Evaluation\ProUCa. 

FuD Precision OFF 

Confidence Coeflident 90% 

Substanttai Difference (S) 7 

Selected Null Hypothesis Site or AGO Mean Greater Than or Equal to Background Mean + Substantiai Oiffeiance, S (Form 2) 

Alternative Hypothesis SHe or AGO Mean Less Than the Background Mean-t-S 

Area of Concam Data: Vtanadiian(aoc 22) 

Background Data: Vfeiadiuni(bachgrDiaid) 

RawStatiatics 

Site Background 

Number of Vaiid Observations 18 11 

Number of Distinct Observations 18 11 

Minimum 7.55 10.7 

Maximum 30.5 35 

Mean 16.68 21.54 

Median 15 21.2 

SD 6.958 8.431 

SE of Mean 1.64 2.542 

Ska vs Background TwO'Ganipie ̂ Taat 

HO: Mu of Site - Mu of Backipound >« 7.00 

t-Test Critical 

Method DF Value -t (0.100) P-Vaiue 

Pooled (Equal Variance) 27 -4.112 2.7E+308 0 

Saoanhwaite (Unequal Variance) 18.2 -3.921 2.7E+308 0 

Pooled SD: 7.537 

Conclusion virith Alpha = 0:100 

* Studem t (Pooled); Do Not Reject HO. Conclude She >= Background + 7.00 

* Satlanhwaita: Do Not Reject HO, Conclude Site >= Background 7.00 

Teat of Equals of Vartancas 

NumaratorDF Denominator DF F-Test Value P-Value 

10 17 1.468 0.467 

Conclusion with Alpha = 0.10 

* Two variances appear to be equal 



Quandle.SllB vs Background Compariaon HypatheaiB Teat for Data SatawMi Ncn-Detocis 
UaarSaladadOpaonB 

Frotn RIe J:\fndLSehriC8\PreJect RleaWKSteel (see Rem^g POa)\Hamllton. Ohio\HHRA\Backoround Evaluation\PFoUa 

FuB Precision OFF 
Conlidence Coaffident 90% 

Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Araa of Conoeni Data: BAP^TE^ 22) 

Baekgroisid [fob: BAP-TE(baclgnDund) 

Raw 

Site Background 

Numtter of Valid Data 18 10 

Number of Missing Values 0 1 

Number of Non-Deiect Data 0 1 

Nurnber of Detect Data 18 9 

Minimum Non-Detect N/A 0.901 

Maximum Non-Detect N/A 0.901 

Percent Non detects 0.00% 10.00% 

Minimum Detected Q.453 0.238 

Maximum Detected 52.79 10.43 

Mean of Detected Data 8.775 2.448 

Median Of Detected Data 1.263 1.182 

SD of Detected Data 17.07 3.275 

QuanlileTest 

HO: SRe Concentration <= Badqground Concentration (Fonn 1) 

Approximate R Vaiue (0.109) 5 

Approxirnate K Vaiue (0.109). 5 

NumlMr of Site Ottservatibns in 'R' Largest 4 

Caicuiaited Alpha 0.0872 

Cqnclusfon with Alpha = 0.109 

Do Not Reject HO, Peilbrm WljcoKbryMann-Whitney or Gshan Test 



VVHoianvMann-VVhNn^ SIIB vs Backoraund Compariaon Taatfbr Data Sate wMi NotKOatecte 

UaarSalacted OpOona 
Ftoni File J:\lndLServlGe\Pro)ect FilesMKSteel (see Rem-Eng POO)\Hamltton, Ohld\HHRA\Backgreiind EvaluatlanVProUCL 

Full Precision OFF 

ConfldenpeCoefllcieitt 90% 

SubstentialDinerence(S) 4.4 
Selected NuO Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Dlfterence, 8 ( 

Alternative Hypothesis Site or AGO MeanAXedian Less Than Background MeanAiedlan plus a Substantial Olflerence, S 

Area of Cofioem Date: BAP-TE(aoc 22) 
Background Data: BAP-TE(baGkgiDund) 

Site Background 

Number of Valid Data 18 10 

Number of Missing Values 0 1 

Number of Non-Oetect Date 0 1 

Number of Detect Data 18 9 

Minimum Non-Detect N/A 0.901 

Maximum Non-Detect N/A 0.901 
^ — » - « 
r6fC6ni NOn OOCBCtS 0.00% 10.00% 

Minimum Detactad 0.453 0.238 

Maximum Detactad 52.79 10.43 

Mean of Detactad Data 8.775 2.448 

Median of Detactad Data 1.263 1.182 

SD of Detactad Data 17.07 3.275 

WDcootan-Maniv-Whitnay Site vs Background Test 

An obaareatkms 01901 (Max DL) are rankad the same 

Wliomor>4ytann4Aftiilney (WMW) Tost 

HO: Mean/Median of sne or AGO >= MeanMedlan of Background i- 4A 

Site Rank Sum W-Stat 208 

WMWTestU-Stat 37 

WMW Critical Value (0.100) 63 

Approximate P-Vaiue 0.00591 

ConduMon with Alpha » 0.10 

Rqject HO, Gondude Site < Background + 4.40 



NoTHMivnaiilc Quainila Hypottioals Teat for Fun Distant (No NDs) 
User Salaclad Options 

From File J:\lndl_Servlce\Prp|ect Files\AKStnl (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\Background EvaluatjonNProUCL 

Full Precision OFF 

Confidence Coefficient 90% 
Null Hypothesis Site or AOC Concentra^ Less Then or Equal to Background Concentration (Fonn 1) 

Alternative Hypothesis Site or AOC Concentration Graater Than Background Concentration 

Am of ConcemDeta: Alum.lnum(s..epq>osurs arBa rev) 

BadtgRsind Data: Alumlnurri(badiground) 

Site Background 

Nurnlier of Valid Otiservations 121 11 

Number of Missing Values 21 0 

Number of DIsllhct Observations 106 11 

Minimum 4260 3910 

Maximum 90200 17400 

Mean 19217 8493 

Median 16700 7350 

SD 11216 4233 

SE of Mean 1020 1276 

QuaiifileTe 

HO: % Concentration <= Badtground Conoantratlon (Fonn 1) 

Approximate R Value (0) 0 

AppitpdmateK Value (0)0 

R Value Adjusied forTlias In Data 1 

K Value. Adjusted for Ties In Data 1 
Numtier of Site Otsenratlpns in 'R' largest 1 

Calculated Alpha 1 

conclusion with Alpha = 0 

Reject HO, Conclude Site Conoentrstlon > Badcground Conosntration 



(kanUe Sto V8 BackBTDund Compaitoon Hypolh88l8 Taat (br Data Sals wtti Nai>4Macls 

UsarSalactadOpdons 
From Fila J:MndLServica\ProJact Rles\AKStsel (saa RanvEng POO)\Hamilton, Ohio\HHRA\Background EvaluationVProUCL 

Full Precision OFF 

ConfldancaCoaniciant 90% 
Nun Hypothaais Site or AGO Ooncentration Lass Than or Equal to Background Concantratlon (Form 1) 

Altamatlva Hypolhasis Sita or AGO Concentration Graater Than Background Concantratlon 

Area of Ccncani Data: Aisanic(a. axpoaure area rav) 

Badcgreund Data: Araaidc(tMcl«Btound) 

Raw 
Site Background 

Number of Valid Data 121 11 
Number of Missing Values 21 0 

Number of Non-Detact Data 8 0 

Number of Detect Data 113 11 
Minimum Non-Detact 1 N/A 

Maximum Non-Datact 5.5 N/A 
PeroamNon detects 6.61% 0.00% 

Minimum Detected 0.474 5.9 

Maximum Detected 33.6 68.5 
Mean of Detected Data 9.28 19.78 

Median of Detected Data 8.8 10.9 

SO of Detected Data 6.067 19.63 

QuantllaTaat 

HO: Sita Conoanltation <= Badtground Conoanttatton (Fonn 1) 

Approximata Rvalue (0)0 

Approximate K Value (0)0 

R Value Adjusted for Ties in Data 1 

K Value Adjusted for Ties in Data 1 

Number of Site Observations in 'R' Largest 0 

Calculated Alpha 1 

Gonctuaton with Alpha = 0 

DoNatRaiactHO.Partan 1 WllcaaarvManfvWhItnay or Gahan Test 



Gohan site vs Badomind Compariaon Hypolheait TM for Data SalB with NoivOalBctt 
UearSetodadOpdona 

Froin File J:MndLService\PrDject RIesNAKSteel (see Renv-Eng POO)\Hamilton, OhioNHHRAtBackground Evaluation\PioUa 
Full Predsion OFF 

ConfldenceCoeffldent 90% 

Substantial Dlfferenoe .32 
Selaclad Null Hypothesis Site or AGO Mean/Median Greatar Than or Equal to Background Mean/Median plus a Substantial omarence, S ( 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Madlan plus a Substantial Diflerence. S 

Area of Ccqcam Data: AraenlcCa. aotpbaure 

teckground Data: Aiaaiilc(bBcitground) 

rev) 

Raw 
Site Background 

Number of Valid Data 121 11 

Number of Missing Values 21 0 

Number of Non-Datact Data 8 0 

Number of Detect Data 113 11 

Minimum Non-Datect 1 N/A 

Maximum Non^Detect . 5.5 N/A 

PaicantNon detects 6.61% 0.00% 

Minimum Detected 0.474 5.9 

Maximum Detected 33.6 68.5 

Mean of Oalacied Data 9.28 19.78 

Median of Delected Data 8.8 10.9 

SD of Detected Data 6.067 19.63 

Site vs Background Gehan Teat 

HO: Mu of Site or AGO >= Mij of background U 

Gehan z Test Value -5.485 

Critical z (0.90)-1.282 

P-Value 2.064E-08 

Condualcn with Mpha = 0.10 

Rqlact HO, Ccnduda Site < Background + 32.00 
PLVUua<a(ph8(0.1) 



htaTHiaramelrlc QuanOe HypottnaiB Testfor FuO Dalant (No NDs) 

UsarSdededOpttm 
From File J:\lndLService\Prpject RIesNAKSteel (see Rem-Eng POO)\Hamllton, OhloNHMRANBacKground EvaluattonVProUa 

FoBPredsion OFF 

Confidence Coefficient 90% 
Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Fonn 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: lron(s. erqxMure area rev) 

Badqround Data: lran(backgpxiund) 

RawStatiaiics 

Site Background 

Number of Valid Observations 121 11 

Number of Missing Values 21 0 

Number of Distinct Observations 110 11 

Minimum 4S05 13600 

Maximum 170000 132000 

Mean 45797 28309 

Median 27100 17400 

SD 39323 34564 

SE of Mean 3575 10421 

QuanneTaet 

HO: She Concantradon <= Background Ckxrcentratkm (Fonn 1) 

Approximate R Value (0) 0 

Approximate K Value (0) 0 

Rvalue Adjusted tor Ties in Data 1 

K Value Adjusted for Tree in Data 1 

Number of Site Observations in 'R' Largest 1 

Calculated Alpha 1 

Conduakxi with Alpha >0 

Raject HO, Conclude Ska Concentration > Background ConoantiBllan 



QuanUeSHB vs BacK^txnd Canqaitam HypalhMs Teat for Data Sals wMh Non-DolBclB 
Uaar Saledad Options 

From RIe J:\lndLService\Pro|ect FilesVAKSteel (see Rem-Eng POO)\Hamilton. Ohio\HHRA\Background Evalijation\ProUCL 
Full Precision OFF 

Confidence Coefllcient 90% 
Null Hypothesis Site or AOC Concentratidn Less Than OF Equal to Background Concentration (Foim 1) 

Altematlve Hypothesis Site or AOC Coiidentration Greater than Baickground Concentration 

Area of Concern Data: Lead(6. eoqioaura 
Badigreund Data; ljaad(bacfcground) 

RawStatlatlcs 
Site Background 

Nunfoer of Valid Data 121 11 

Number of MIssihg Values 21 0 

Number of Non-Detect Data 2 0 

Number of Detect Data 119 11 

Mihirhum Non-Detect 5.1 N/A 

t^mum Non-Detect 5.7 N/A 

Percent Non detects 1.K% 0.00% 

Minimum Detected. 1.86 13.25 

Maximum Detected 1330 2230 

Mean of Detected Data 77.1 257.3 

Median of Detected Data 25.8 42.5 

SD of Detected Data 144.4 657.2 

QiwitloTeat 

HO: SRa Concentration Background Concentration (Fomi 1) 

Approximate R Value (0)0 
Approximate K Value (0) 0 

R Value Adjusted for Ties In Data 1 
K Value Adjusted for Ties In Data 1 

Nunfoer of Site Ottservations in 'R' letgesl 0 
Calculated Alpha 1 

ConduslQn wtth Alpiia = 0 
Do Not RsM HO, PSifoim VVUcoocoihMaivvVMiltney or Gehan Teat 

m 



Gahan SR> vs BackORiund Ccmpailsan Hypottwiis Test for Data Sato wHh Non-Dstectt 
User S*dBd Options 

From File J:\lndLSefvice\PiDject F1tes\AKSteel (see Rem-Eng POO)\Hamllton. Ohio\HHRA\Backaiound Evaluation\ProUa 

Full Precision OFF 

ConfldenceCcefllcient 90% 

Substantial pinsrence 376 

Selected Null Hypothesis Site or AOC MeaiVMedlah Greater Than or Equal to Background MeanMedian plus a Substantial DHfersnce, S ( 
Alternative Hypothesis Site or AOC Mean/Median LJSSS Than Background Mean/Medlari plus a Substantial Dlfferance, S 

Area of Concem Data: Leed(e. exposure area rev) 
BeckBround Data: ljead(backgrDund) 

Site Background 
Number of Valid Data 121 11 

Number of Missing Values 21 0 
Number of Non-Detect Data 2 0 

Number of Detect Data 119 11 

Minimum Non-Detect 5.1 N/A 
Maximum Non-Detect 5.7 N/A 

Percent Non delects 1.65% 0.00% 

Minimum Detactad 1.86 13.25 
Maximum Detactad 1330 2230 

Mean of Detected Data 77.1 257.3 

Median of Detected Data 25.8 42.5 
SD of Delected Data 144.4 657.2 

SHe ve Background (3ehan Test 

HO: Mu of Sils or AOC >= Mu of background 376 

Gehan z Test Value -5.299 

Critical z (0.90)-1.282 

P-Value 5.835E-08 

Conduatoh with Alpha = 0.10 

Refect HO, Conduds Ska < Background + 376.00 

P-VUue< alpha (0.1) 



NotHamiNlrlc Quaritlto HypothniBTattfGr Fid Datasst (No NDB) 
UsarSatodadOpllani 

From File J:\lndLServlce\Proje&t Files^AKSteel (see Rerofng POO)\Hamilton, Ohlo\HHRA\Backgrouncl Evaluation\ProUCL 
FullPredsicn OFF 

Confidence Coefficient 90% 

Null Hypothesis Site or AOC Concentration Less Than or Equai to Background Concentration (Form 1) 
Alternative Hypothesis Site or AOC Concentration Graaler Than Background Concentration 

Aiea of Concern Data: Manganese(s. exppsura area rev) 

Badtgrouid EMa: MahgaiMaa(bad<oreiind) 

Raw 

Site Background 

Number of valid Observations 121 11 

Number of Missing Values 21 0 

Niimbiir of Di^ct Observations 116 11 

Minimum 337 278 

Maximum 20700 2270 

Mean 3031 833.2 

Median 2160 820 

SD 2976 519.6 

SE of Mean 270.6 - 156.7 

QuanfileTaat 

HO: SIto ConpariMlon <= Bachgiaurta Coricaiitralldn (Form 1) 

Approximate R Value (0) 0 

Approximate K Value (0)0 

R Value Adjuded for Ties in Data 1 

K Value Adjusted for Ties in Data 1 

Nurtiber of Site Observations in 'R' Largest 1 
Calcuiated Alpha 1 

CcnduslanwBh Alpha = 0 
Rejad HO, Conclude SRe CuiiueimaUuii > Background Ooncentiallcn 



NavparameMc QuanHle HypolhoaisTntfDr RiO Dattmt (No NDs) 

UsarSalaciadOpHans 

From File J:\lndLSeivic8\ProjiBct Flles\AKSteel (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\BacKoround Evaluaiion\ProUa 

Full Precision OFF 

Confidence Coeflldem 90% 

Null Hypothesis Sits or AGO Concentration Less Than or Equal to Bsdcground Concentration (Fonnl) 

Alternative Hypothesis Site or AOC Concentration Greater Than BacKground Concentration 

Area of Concern Dala: VPnadlum(s. sKposure area raw) 

Background Data: Visnadlum(bad(graund) 

Raw 
Site Background 

Number ol Valid tObservaUons 121 11 

Number of Missing Values 21 0 

Number of Distinct Observations 107 11 

Minimum 8.4 10.7 

Maximum 485 35 

Mean 33.23 21.54 

Median 25.6 21.2 

SD 45.32 8.431 

SE of Mean 4.12 2.542 

QuanUleTest 

HO: SBB ConueiitiatluiiBackground CunueiinaUufi (Fonn 1) 

Approximate R Value (0) 0 
Approximate K Value (0) 0 

R Value Adjusted for Ties In Data 1 

K Value Adjusted fOr Ties In Data 1 

Number of Site Observations In 'R' Largest 1 

Calculatad Alpha 1 

Conclualon wllh Alpha = 0 

Reject HO. Conclude Site Concentration > Background ConuaiUatluii 



to v> Badqraund Compariaon Hypattwito Teat fcr Data Sets wHh NorhDeleclB 
UaarSetoctadOpOona 

From RIe J:\lndL^ce\I^ject FilesiyAKSteel (see RenvEno POO)\Hainilton. Ohio\HHRA\BacKQfound EvBluetton\ProUCL 

Full Precision OFF 
ConfMenoe Coefficient 90% 

Null Hypothesis Site or AOC Concentialidn Less Then or Equal to Background Concentration (Forni 1) 
Alternative Hypothesis Site or AOC Concentratibn Greater Than Backgrouhd Concentration 

Araa oT Concern Data: B|AP-TE(a. aMpauie aree rev) 
Badqtound Data: BAP-TE(bachoiDund) 

RawStattaUcs 
Site Background 

Number of Valid Data 119 10 

Nutriber of Missing Values 23 1 

Number of NbnrDetoct Data 7 1 

Number of Detect Data 112 9 

Minimum Non^Detect 0.855 0.901 

Maximum Non-Detect 90,13 0.901 

ParicantNon detects 5.88% 10.00% 

Minimum Detected 0.182 0.238 

Maximum Detected 40 10.43 

Mean of Detected Data 3.032 2.448 

Median of Detected Data 1.032 1.182 

SD of Detected Data 5.338 3.275 

QuantleTast 

HO: Sha Conoanliatlon «= Backdiound Oumaiiaalluii (Fonn 1) 

Apprordmate R Value (0) 0 
Appro)dnniBteKVaiue(0)0 

R Value Adjusted for Ties In Data 1 
K Value Adjusted for Ties In Data 1 

Number of Site Otrservations in'R'Largest 1 

Non-Datsct Values In the "R' Largest- Cannot otanplala QuanflieTesI 



Gahan SIlB vs Bacfcgraund Oomporiapn Hypolliegls Teat for Data Soto wHh Nan-Delactt 
UaarSatodadOpdana 

From File J:MndLServlca\ProJact File^VKKSteel (see Rem-Eng POO)\Hamllton, Oh!o\HHRA\Background Evalijatfon\ProUa 
Full Precision OFF 

Confidence Coefficient 90% 

Substantial DIflarence 4.4 

Selected NuH Hypothesis Site or AOC Mean/Median Greater Than or Equal to BacKground Mean/Median plus a Substantial Difference. S ( 
Alternative Hypothecs Site or AOC Mean/Median Less Than Background Mean/Median plus a Substaniiat Difference, S 

Area of Concern Data: BAP-TE(e. eoqweure i 
Background Data: BAP-TE(backBround) 

I rev) Including sample in Southem Parcel with 
elevated detection limits 

Raw Stwllstlce 

Site Background 

Number of Valid Data 119 10 

Number of Missing Values 23 1 

Number of NorvOetact Data 7 1 

Number of Delect Data 112 9 

Minimum Non-Detect 0.855 0.901 

Maximum Non-Detect 90.13 0.901 

Percem Non detects 5.88% 10.00% 

Minimum Detected 0.182 0.238 

Maximum Detected 40 10.43 

Mean of Detected Data 3.032 2.448 

Median of Detected Data 1.032 1.182 

SD of Detected Data 5.338 3.275 

SItB vs Background Gehen Test 

HO: Mu of Siie or AOC>» Mu or background 4.4 

Gehanz Test Value -3.387 

Critical z (0.90)-1.282 

P-Value 0.0003538 

Conduaian with Alpha = 0.10 

Reject HO, Conclude SRe < Background + 4>40 

P-Veliie< alpha (0.1) 



Get« ̂  vt Badsiniuixl Omparlaon Hypolheals Test for Data SatB NoivOelecis 
UnrSaladadOpHans 

From RIe J:MndLService\Project FilesNAKSteel (see Rem-Eng POO)\Hamilton. OhioVHHRAVBackground Evaluation\ProUCL 
Full Predsion OFF 

Confidence Coaffldent 90% 

Substantial Dlflerence 4.4 

Selected NuH Hypottiesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S ( 

Attematlve Hypothesis She or AOC Mean/Median Less Than Background Miaan/Medlan plus a Substantial Difference, S 

Area of Concaifi Data: BAR-TE(soutt)am pardaO 

Badvound Data: BAP-TE(badq)raund) 
deluding sample In Sbutheiii Parcel with 
elevated detection limits 

Raw 
She Background 

Number of Valid Data 118 10 

Number of Missing Values 24 1 

Number of Non-Detect Data 6 1 

Number of Detect Data 112 9 

Minimum fMoivDetect 0.855 0.901 

Maximum Non-Detact 0.901 0.901 

Percent Non delects 5.08% 10.00% 

Minimum Defected 0.182 0.238 

Maximum Detected 40 10.43 

Mean of Detectod Data 3.032 2.448 

Median of Delected Data 1.032 1.182 

SDcf Defected Data 5.338 3.275 

SMa va BadcgrtMid Gehan teal 

HO: Mu of She or AOC >= Mu of background 4.4 

Gehan z Test Value -3.374 

Critical z (0.90)-1.282 

P-Value 0.0003698 

Conduttan wHh Alpha - 0.10 

Rafact HO, Oondude SRa < Background + 4,40 
P-VMue< alpha (0.1) 



Attachment l-2b: 

ProUCL Hypothesis Test Results (Combined Soil) 



QuanM Sits vs Badqiround Oornpariaon Hypolhaals Test for Data Sets wHh NotvOalBGis 

Uaar Sdedad dplkx* 
Fitim RIe J:\lndLSefvic8\PtDject RIeawVKStael (see Rem-Eng POO)\Hainllton. Ohio\HHRA\Bacl(oround Evalijation\ProUCL 

Full Predalon OFF. 
Confidence Coefficient 90% 

Null Hypothesis Site or AOC Concentration Less Than or B^uel to Background Concentiation (Fonn 1) 
Alternative Hypothesis Site or AOC ConcentFatipn Greater Than Background Conoentiatlon 

Area of Concern Data: Aiaanic(aoc1) 

Badground I3ata: Arsenic(tiad(ground) 

Raw 
Site' Background 

Numberof Valid Data 34 20 

Number of Non-Dated Data 3 0 

Nuniberof Deted Data 31 20 

Minimum Non-Dated 1.05 N/A 

Maxirrium Non-Dated 1.2 N/A 

Percent Non detects 8.82% 0.00% 

Minimum Detected 2.2 5.3 

Maximum Detected 24 68.5 

Mean of Detected Data 10.1 16.16 

MedlanofDetactedData 8.8 9.75 

SD of Detected Data 5.233 15.99 

QuantUaTast 

HO; SIta Oonoanbation ̂  Badqraund Conoantratlbn (Fdnrn 1) 

Approximate R Value (0.093) 5 

Approximate K Value (0.093) 5 

Number of Site Observations in 'R' Largest 1 

Calculated Alpha 0.088 

Conduaion with Alpha = 0.093 

Do Not Reiad HO, Peitann VVOcoaiMiiianivVVhllnay or 



Gahan SIta vs Badqiond Compaiiaan Hypotheata Test for DM Sets wHh Non-Detocls 
UBBT Setoctod Onllone 

From File J:\lndl_Seivice\Project Files\AKSteel (see Rem-£ng POO)\Hamllton, OhioVHHRANBackground EvaiuationVPraUa 
Fill! Precision OFF 

Cpnti^ce Coefficient 90% 

Substantial DiffBrenca 24 

Selected Null Hypoltnsis Site or ADC Meanffi«edlan Greater TTian or Equal to BacKground Mean/Median plus a Substantial Dlffiarence, S ( 
Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a SubstantlaI'DiflOrence. S 

Aiaa of Ccnoeni Data: Aiaenic(aoc 1) 
Background Data: Areenlc(beckgiound) 

RawSlatislks 

Site Background 
Number of Valid Data 34 20 

Number of Non-Detect Data 3 0 
Number of Detect Data 31 20 

Minimum Non-Detect 1.05 N/A 

Maximum Non-Detect 1.2 N/A 
Percent Non detects B.82% 0.00% 

Minimum Detected 2.2 5.3 
Maximum Detected 24 68.5 

Mean of Detected Data 10.1 16.16 
Median of Delected Data 8.8 9.75 

SD of Delected Data 5.233 15.99 

SHe VB BackgiDund Gehen Teet 

HO: Mil of Site or AOC>= Mu of bedtground 24 

Gehen z Test Value-6.091 

Critical z (0.90)-1.282 

P-Value 5.621E-10 

Condualan wtti Alpha s 0.10 

Reject HO, Oonduda Site < Background 124.00 

P-Value<alpha(0.1) 



QuanUle SIta V8 Background Compvtaon Hypottiaaia Taat for Data Satawtti Non-Datads 

User SaladBd Options 
From RIa J:\lndLSarvics\Project Rlas\AKStaal (saa Ram-Eng POO)\Hamilton, Ohio\HHRA\Background EvaluationNPtoUa 

FullPradsion OFF 

ConfidencaCoeffidam 90% 
Null Hypothasis SIta or AOC Concantratlon Less Than or Equal to Background Concentration (Form 1) 

Altamativa Hypothesis SIta or AOC Conpantratlon Greater Than Background Concantratlon 

Area of Conoam Data: Laad(aoc 1) 

Background Data: Laaddbackground) 

Raw! 
Site Background 

Number of Valid Data 34 20 
Number of Norv-Daiact Data 1 0 

Number of Datact Data 33 20 

Minimum Npn-Daiect 5.3 N/A 

Maximum Non-Oatact 5.3 N/A 

Percent Non detects 2.94% 0.00% 

Minimum Detected 2.8 9.7 

Maximum Detected 3840 2230 

Mean of Detected Data 410 163.4 
Median of Datactad Data 57 2.35 

SD of Deteclad Data 932.9 492 

QuanlllaTaat 

HO:Sila Conoantration Background Gonoantretion (Form 1) 

Approximate R Value (0.093) 5 

Approxlmata K Value (0.093) 5 

Number of Site Observations In TT' Largest 4 

Calculated Alpha 0.088 

Conduaidn with Alpha = 0.093 

DP Not Reject HO, Parform WUcaggorH nrv-Whltnay or Gahan Test 



VMhxM»Mani>-VVMhiey Sto n Badqraund CompartBon Test Data Sato 
UaarSalacladOpllans 

From File J:\indl_Servioe\ProJect RIesVVKSteei (see Rem-Eng POO)\Hamllton, OhioVHHRAVBackground Evaluation\ProUa 

FullPredsion OFF 

CoiiMenca Coefficient 90% 

Substantial OifliBiBnce (8) 160 

Seledad Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Diflprence, S ( 

Alternative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S 

Area of Conoam Data: Laad(aoc1) 
Badcgnuid Data: Leed(background) 

Raw Statistics 
Site 

Number of Vatid Data 34 

Number of Non-Detect Data 1 

Number of Detact Data 33 
Minimum Non-Detact 5.3 

Maximum Non-Detect 5.3 

Percent Non detects 2.94% 
Minimum Detected 2.8 

Maximum Detected 3840 
Mean of Detected Data 410 

Median of Detected Data 57 
SDofDetecladData 932.9 

Background 

20 

0 

20 
N/A 

NfA 

0.00% 
9.7 

2230 

163.4 

22.35 

492 

WBooocon-ManivWhitiiay Site VB Backgnund Teat 

VVtlcaomAlann-VVhitnay (WMVV) Teat 

HO: MeanMadlan ofSlta orAOC >= MaahMadlan orBackgraund +160 

Site Rank Sum W-Btat N/A 

WMWTestU-Stat N/A 

WMW CtStical Value (0.100) 152 

Approximate P-Vaiue N/A 

ConduaiGn wflh Alpha = 0.10 

Do Not Rqfact HO, OisidUde Slle Background +160.00 



Gahan Stts vs Bachgreund Compartaon Hypottwaia Taat for Data Sala wMi NotvOatacta 
UaarScHadadOpllona 

From Hie JiMndLServiceVProJect Rles\AKSt8eli (see Rem-Eng POO)\Hamilton. Ohio\HHRA\Background Evaluation\ProUCL 

Full Precision OFF 

ConfldenceCoefliciem 90% 
Subslantiai Dlfterence 160 

Seiected Null Hypothesis Site or AGO Mean/Median Greater Than or Equai to Background Mean/Median plus a Sut)stantial Difference, S ( 

Aitamative Hypothesis Site or ADC MeanAXedlan Less Than Background Meanffledian plus a Substantial Difference, S 

Area of Concam Data: LaadCaoc 1) 
Bact(|pauhd Data: LaadCbacKgraund) 

RawStaUaUca 
Site Background 

Number of Valid Data 34 20 
Number of Non-Detect Data 1 0 

Number of Detect Data 33 20 

Minimum NonOielect 5.3 N/A 

Maximum Non-Detect 5.3 N/A 

Percent Non detects 2.94% 0.00% 

Minimum Detected 2.8 9.7 

Maximum Detected 3840 2230 

Mean of Detected Data 410 163.4 

Median of Delected Data 57 22.35 

SD of Delected Data 932.9 492 

Site VB Badtground Gahan Teat 

HO: Mu of SItB or ADC >e Mu of badtground 160 

Gahan z Test Value-3.278 

Critical z (0.90)-1.282 

P-Value 0.0005224 

Conduaian with Alpha = 0.10 

Relact HO, Conduda SIta < Badtground 4-160.00 

P-Valua< alpha (0.1) 



QuanWe SMB vs Badggreund Comparison HypodiesiB Tost for Data SelB wah Non-Deleds 
^ iffffT Qpfiom 

Fram RIe J:\lndLServic8\PioJect FilesNAKSteel (see Rem-Eng POO)\Hamllton, Ohio\HHRA\BaclcgrDund EvaluatjonVProUa 
FuU Precision OFF 

Confidence CoefRciem 90% 

Null Hypothesis Site or AOC Concentration Less Than or Equal to BacKground Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conoam Data: ArsanMaoc 2 - re) 

Background Data: Araenlc(bBckgruutid) 

Raw Statistics 

Site Background 
Number of Valid Data 20 20 

Number of Non-Detect Data 2 0 

Number of Detect Data 18 20 

Minimum Non-Detect 0.181 N/A 
Maximum Non-Detact 0.2 N/A 

Percent Non detects 10.00% 0.00% 

Minimum Detected 0.515 5.3 
Maximum Detected 23.7 68.5 

Mean of Detected Data 5.641 16.16 

Median of Detected Data 3.99 9.75 

SD of Detected Data 6.137 15.99 

QuantiiaTest 

HO: Bile Cuiiusinatiuii <= Background Concentration (Form 1) 

Approximate R Value (0.115) 3 

Approximate K Value (0.115) 3 

Number of SHe Obsenretions in 'R' Largest 0 

CaicuiatedAipha 0.115 

Condusian with Alpha = 0.115 

Do Not Rejact HO, Parform WDa irm-Whltnay or Gahan Test 



Gshan Stovs Badqreund Comparlaon HypolhMis Test for Data Sets wHIi NorvDeiacls 
UnrSelacied Options 

From File J:Mnd^Servjc8\Prc4ect HIesVAKStsel (m Rem-Eng POO)\Hamnton, Ohio\HHRA\Bacl(grDund Evaluation\PrDUa 

Full Precision OFF 

Contldmcs Coeffideiit 90% 
Substantial DtHerenca 24 

Seiectsd Nun Hypottieais Sjte or AOC Mean/Misdian Greater Than or Equal to Background Mean/Median plus a Sutislantiai Difference, S ( 
Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S 

Area of Concern Data: Aiesn|c(aoc 2- re) 

Background Deia: Atsanicfrachgruund) 

Raw 
Sne Background 

Number of Valid Data 20 20 
Nurhberof NbnrDetectData 2 0 

Number of Delect Data 18 20 

Miriirnum Non-Detect 0.181 N/A 

Maximurh Nofi-Detect 02 N/A 

Percent Mon detects 10.00% 0.00% 

Minimum Detected 0.515 5.3 

Maxirhum: Delected 23.7 68.5 

Mean of Detected Data 5.641 16.16 

Median of Detected Data 3.99 9.75 

SP of Detected Data 6.137 15.99 

Site vs Badqgraund Gshan Test 

HO: Mu of Site or AOC Mu of badtground 24 

GShanz Test Value-S;41 

Critical z (0.90) -1282 

P-Value 3.147E-08 

Condusion with Aipha = 0.10 

Rdect HO, Condiide Site < Backgiound + 24.00 

P-Vaiue< aipha (0.i) 



Naniwamolitc Quanlle Hypottnals Te5t for FuO DMant (No NDa) 

UsarSatodedOpdons 
From File J.UndLServiceVPraject FilesU\KSteel (see Rem-Eng POP)\Hamllton, Ohlo\HHRA\Bad(grDund EvaluatjonVroUa 

Full Precision OFF 

Confidence Coefficient 90% 
Null Hypothesis Sito or AOC Concentration Less Than or Equal to Background Concentralion (Form 1) 

AitiBmative.Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: Laad(aQc 2 - IB) 

Badtgreund Data: LeadOnckgnxind) 

RawStalladcs 
Site Background 

Numlier of Valid Otrsaivations 20 20 

Number of Distinct Observations 20 20 

Minimum 0.303 9.7 

Maxirnum 336 2230 

Mean 30.39 163.4 

Median 6.785 22.35 

SD 78.61 492 

SE of Mean 17.58 110 

QuanliiaTeat 

HO; SRe CunLUuUatlun Background Conoentralicn (Fcnn 1) 

Approximate R Value (0.115) 3 

Approximaia K Value (0.115) 3 

Numtwr of Site Otiservations in 'R' Largest 1 
Caicuiated Alpha 0.115 

Conduaian witti Alpha = 0.115 

Do Not Ra|ed HO. Perform WHocDaavManiv-Whilnay Ranked Sum Taat 



VVIIooaah^XanMMiHnay SMB vi Backgraund Catnpariaon Tast fcr Fun Data Sets wMiout NDB 
UaarSatodBdOpUone 

From RIe J:Mndl_Sarvlce\PrDject FilesVKKStael (aee Rem-Eng POO)\HamlltDn. Ohlo\HHRA\Bacl(greund Evaluation\PrDUCL 

FuUPredaion OFF 
Confidence Coeffident 90% 

Substantial Difference 160 
Seieclad Null Hypothesis Site or AOC Mean/Median >= Background Mean/Median Pius Substantial Difference, S (Form 2) 

Alternative Hypothesis She or AGO MeanAfiedian Less Than Background MearVMerfian Pius Substantiai Difference. S 

Area of Conoam Data: |jaad(aoc 2 - re) 

Background Data: LaadCbackground) 

Raw 
Site Background 

Number of Valid Observations 20 20 

Number of Distinct Observations 20 20 

Minirhum 0.303 9.7 

Maximum 336 2230 

Mean 30.39 163.4 

Median 6.785 22:35 

SD 78.61 492 

SE of Mean 17.58 110 

vyiiooDa]r»MarH)-Whittiay (VVMVV) Teat 

HO: Maan/Madian of Stte or AOC>e Maan/Madlan of Badtground +160 

Site Rank Sum W-Stat 227 

WMWTestU-Stat 17 

WMWCilticai Value (0.100) 152 

Approximate P-Vaiue 3.974E-07 

Cohdualah wNh Alpha = 0.10 

Redact HO, Conduda Ste < Background +160.00 



QuanHle SItB vs Backginund Compnlaon HypoUiaris Tast for OatB Sets «Mi Nan-Del0clB 

UsarSdadadOplianB 
From File J:\lndl_Servfc»\Prt>ject FllesVVKSieel (see Rem^ POO}\HainHton. Ohio\HHRA\Badisround EvaluationNProUa 

Full Prscisicn OFF 

Confidence Coeffidem 90% 

Null Hypothesis Sits or AGO Concentration Less Than or Equal to Background Conosntration (Form 1) 

Attematlve Hypothesis Sits or AOC Concentration Greater Than Background Concentration 

Area of Conoam Data: Araeiiic(aoc18 and aoc 21) 

Background Data: Araanlc(bacfcground) 

Raw 
Site Background 

Numtier of Valid Data 42 20 

NumtierofNon-OetBctData 1 0 

Number of Detect Data 41 20 
Minimum Non-Detect 1.1 N/A 

Maximum Non-Detect 1.1 N/A 
Percent Non detects 2.38% 0.00% 

Minimum Detected 0.666 5.3 

Maximum Detected 18.4 68.5 
Mean of Detected Data 7.212 16.16 

Median of Detactad Data 6.8 9.75 
SDofDetectadData 3.771 15.99 

QuanfliaTast 

HO: Site Conoantiaiion <= Background ConuantraMon (Fonn 1) 

Appraximate R Value (0.084) 10 

Approxiihate K Value (0.084) 9 

Number of Site Observations in 'R' Largest 3 

Caiculatad Alpha 0.0966 

Ccnduaian wBh Alpha = 0.084 

Do Not Rajact HO. Pailbnh WtanotvManrt-VVhlinay or Gehan Test 



Wllo i4teni>Mlhllii8y SHB V8 Badcgreund Compolacn Teat tor Data SstB wHh NoivMMts 

UaarSalaclad Options 
From File J:Mndl_Serv!ce\Prpject RIasVAKStael (isee Rem-Ehg POO)\Hanillton, OhioVHHRAVBackground Evaluation\ProUa 

Full Precision OFF 
Confidence Cpeffident 90% 

Substantial Difference (S) 24 
Selected Null Hypothesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial DMeience, S ( 

Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Subetantial Diflerence. S 

Area of Conoeni Data: AiWiic(aoc18 and aoc 21) 
Backjammd Data: Aiwni(B(bBGiqpDund) 

Raw Statistics 
Site Background 

Number of Valid Data 42 20 

Number of fibn-Oatect Data 1 0 

Number of Delect Data 41 20 

Minimum Nbh-Detect 1.1 N/A 

Maximum Non-Detact 1.1 N/A 
PercemNon detects 2.38% 0.00% 

Minimum Detected 0.666 5.3 

Maximum Detected 18.4 68.5 

Mean of Delacted Data 7.212 16.16 

MediaaofDetactedDaia 6.8 9.75 
SD of Delected Data 3.771 15.99 

wacobasvManiv-Whitney Site va Badtground Test 

VMicoxan^Mann-VVhitney (VVMW) test 

HO: Mean/Median of SRs or AOC>= Mean/Madtan of Badtground + 24 

Site Rank Sum W-Stat N/A 

WMWTestU-Stat N/A 

WMW Critical Value (0.100) 152 

Approximate P-Vaiue N/A 

Ccnduslbn wMi Alpto = 0.10 

Do Not Rejad HO, Gondude Sila ̂  Becfcginind + 24.00 



Gehan SItB V8 Background Compailaan HypolhealB Teat for Dala SatB viMh NoivOBlaclB 

Uaar Saladad Opdoha 

From RIa J:Mndl_Sarvica\Projact Rles\AKStaal (saa Ram-Eng POO)\Hamltton, OhioVHHRANBackgiound EvaluationVProUa 

Full Precision OFF 

OonMence Coafficiant 90% 

Substantial OMBianca 24 

Selactad Null Hypothesis Site or AGO Mean/Madlan Graatsr Than or Equal to Background Maan/Madlan plus a Substantial DIReranca, S ( 

Altematlva Hypothesis Site or AOC Mean/Madlan Lass Than Background Maan/Madlan pius a Substantial Diflerance, S 

Area of Conoam Data: Ananlc(aoc 18 and aoc 21) 
Background Data: Aiaafilc(backoroiind) 

Rawl 

Site 
Number of Valid Data 42 

Number of Non-Oatact Data 1 

Number of Detect Data 41 

Minimum Non-Datact 1.1 

Maximum Non-Datact 1.1 

PercatTtNondatacIs 2.38% 
Minimum Detected 0.666 

Maximum Detected 18.4 

Mean of Detectad Data 7:212 
Median of Detected Data 6.8 

SD of Detected Data 3.771 

SMB vs Background Gahan Tost 

Background 

20 

0 

20 
N/A 

N/A 
0.00% 

5.3 

68.5 

16.16 

9.75 

15.99 

HO: Mu Of SIta or AOC >« Mu of background 24 

Gahan z Test Value-6.325 

Critical z (0.90)-1.282 

P-Value 1.269E-10 

Conduston wNh Alpha = 0.10 

Relacl HO, Conduda Sna < Background + 24.00 

P-VBlua<akiha(0.1) 



Quanine SRa vs Badqmihd CompaHaon Hypothads Test for Data SM wrni Nai>pal0cl8 

UaarSalaciadOpHona 
From File J:\lndLServlce\ProJect Fllas\AKSteei: (see Rem-Eng NO)\Hamllton. Ohlo\HHRA\Backoround Evaluab'on\ProUa 

Full Precision OFF 

GonfldenceCoeffidertt 90% 
Null Hypothesis Site or AOG ConcentiBtion Less Than or Equal to BacKground Concentration (Form 1) 

Aitemative Hypothesis Sits or AGO Concentration Qreater TlianBadtground Concentration 

Aiea of Concam Data: Lead(aoc18 and aoc 21) 

Backgrouhd Data: Lead(bad«grburid) 

Site Background 

Number of Valid Data 42 20 

Number of Non-Detect Data 4 0 

Number of Detect Data 38 20 

Minimum Non-Detect 5 N/A 

Maximum Non-Detect 5.7 N/A 

Percent Non detects 9.52% 0.00% 

Minimum Detected 2.45 9.7 

Maximum Detected 93.5 2230 

Mean of Detected Date 13.02 163.4 

Median of Detected Date 11.7 22.35 

SD of Detected Data 14.54 492 

QuanlilsTast 

HO: sue CwiueiimiUuii <= Background CunueiiaaiBn (Fotni 1) 

Approximate R Velue (0.084) 10 

Approximate K Value (0.084) 9 

Number of Site Observations in K Largest 1 

CaicuiatedAipha 0.0966 

Conclusion wKh Alpha -0.084 

Do Not Rejsct HO, Pstfonn yVDcponrHdaniv-VVhltney or Gehan Teat 



Gehan ate VI Badqground GompahBon Hypotheab Teal for Data SelB wWi NofrOelBctB 
UsarSalactodOpllona 

. From File J:\lndl_Servioe\Project Flles\AKSiael (see Rem-Eng POO)\Hamllton, Ohlo\HHRA\Baclcground EvalualionNProUa 
Full Precision OFF 

ConfldencaCosffldent 90% 

Substantial Diftoience 160 

Selected Null Hypottiesis Site or AOC Mean/Median Greater Tlian or Equal to Background Mean/Median plus a Su^ndal Difference, S ( 

Alternative Hypothesis She or AOC MearUMedlan Less Than Background MeanAfedlan plus a Substantial DHfetence, S 

Araa of Concern Data: Lsad(aoc 18 and aoc 21) 
Background Data: LaadCbackground) 

Raw! 

Site Background 
Number of Valid Data 42 20 

Number of Non-Oetect Data 4 0 

Number of Detect Data 38 20 

Minimum Non-Detect 5 N/A 

Maximum Non-Deiact 5.7 N/A 
Percent Non detects 9.52% 0.00% 

Minimum Detected 2.45 9.7 

Maximum Detected 93.5 2230 
Mean of Detected Data 13.02 163.4 

Median of Delected Data 11.7 22.35 

SD of Detected Data 14.54 492 

SIta vs Background Gehan Teat 

HO: Mu of SitB or AOC>e Mu of background 160 

Gehan z Test Value -6.338 

Critical z (0.90) -1.282 

P-Value 1.166E-10 

Condualon with Alpha = 0.10 

Ra|ect HO, Conduds SHe < Background +160.00 
P-Value< alpha (0.1) 



htan-paramatrlc QuanUle Hypolhaais Tart for Ful Dataaal (No NDs) 

UaarSalacladOpdona 
From File J:\lhdLService\Project Flle5\AKSteel (see Rem-Eng POO)\Hamllton, Ohl(y\HHRA\Baclcground Evaluatfon\ProUa 

Full Predion OFF 

Confidence Coeffldent 90% 
Null Hypothesis Stte or AGO Concentration Less Than or Equal to BacKground Concentration (Fonn 1) 

Aiiamatiye Hypothesis Site or ADC Concentirtioh Greater Than Background Concentration 

Arn of Concern Data: AraenicCaocIS) 

Backgiound Data: AiaanicCbadqpound) 

RawStaOatica 
Site Background 

Number of Valid Observations 32 20 

Number of D.istlnct Observations 29 19 

Minimum 4.3 5.3 

Maximum 101 68.5 

Mean 11.61 16.16 

Median 8.35 9.75 

SO 16.7 15.99 

SE of Mean 2.9^ 3.576 

QuanlDeTest 

HO: Site CunuaiUaUuii <= Badtgihound CuiiuaiUallui (Fonii 1) 

Approximate R Value (0.119) 4 

Approximate K Value (0.119) 4 

Nunilier of Site Observations In 'R' Largest 1 

Calculated Alpha 0:133 

Conditsion with Alpha = 0.119 
Do ftat Reject HO, Parfonn WBooocorvManrv-Whitney Rankad Sum Teat 



WllcagoiKMann-Whlhay SMB va Badcgroiind Compeitnn Tnt tar FuD Data Sals wMiout NDB 

Usar Oalaclad Opilons 
From RIe J:MndLSecvtoe\PioJect FllesNAKStsel (see Rem-Eng POO)\Hamllton, Otiid\HHRA\Backoround EvaluationNProUa 

Full Precision OFF 

Cbnlidencs Coefficient 90% 

Substantial DiHerance 24 

Selected Null Hypothesis Site or AOC MeanAXedian >= Background Mean/Median Plus Substantial DItterance, S (Form 2) 

Aitemative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Plus Substaittial DItleranca, S 

Area of Goncam Data: ArBanlc(aoc19) 
Background Data: Arsantcfbackground) 

t^Statfaties 
Site Background 

Number of Valid Observations 32 20 

Number of Distinct Observations 29 19 

Minimum 4.3 5.3 

Maxirnum 101 68.5 

Mean 11.61 16.16 

Median 8.35 9.75 

SO 16.7 15.99 

SEotMean 2.953 3.576 

VVHcinorHttanrvVVhflnsy (VVMVV) Tsat 

HO: MaanMedtoi of SMa or AOC>= MaanAledlan of Background + 24 

Site Rank Sum W-Stat 548 
WMWTest U-Stat 20 

WMW Critical Value (0.100) 152 

Approodmata P-Value 8.842E-09 

Conduafcsi wWi Alpha = 0.10 

Re|act HO, Graidude SRa < Background + 24.00 



CtuanUa SItB V8 Badvouhd Coriipartson Hypolharis Tait for Oali SfltB wtti Non-DelactB 

UaarSalacladOpflona 
From RIe J:\lndLSeivic8\Project Rles\AKSteel Rem-Eng POO)\HamillDn, Ohio\HHRA\Ba(*ground Evalua1ion\ProUa 

Full Precision OFF 
Confidence Cbaffldant 90% 

Null Hypothesis Site or AGO Concentration Less Then or Equei to Beckground Concentration (Form 1) 

Aiternative Hypothesis Sits or AOC Concentration Greeter Then Background Concentration 

Anae ofCcncem Data: LeadCaoc 19) 

Background Data: LeadCbackground) 

RawStatMcs 
Site Background 

Number of Valid Date 32 20 

Number of Non^rDetact Date 6 0 

Number of Delect Data 26 20 

Minimum Non-Detect 5 N/A 

Maximum Non-Detect 5.3 N/A 

Percent Non detects 18.75% 0.00% 

Minimum Delected 5 9.7 

Maximum Detected 435 2230 

Mean of Detected Date 37.47 163.4 

Median of Detected Date 18.9 22.35 

SD of Detected Date 83.01 492 

HO: Site Cancantratkm <= Background Canoantratian (Form 1) 

Approximate R Value (0.119) 4 

Approximate K Veiue (0.119) 4 

Numirer of Site Olrservations in 'R' Largest 1 

Celcuieted Alpha 0.133 

Cohchialan with Alpha = 0.119 
Do Not Ralaci HO. Perfonn VMIccoioiKliitattrHVVhllney or Gahan Test 



Gshan SIlB V5 BMqgreund Compaiiaan Hypothaak Test fcr Data Sato «Mh Non-DslBCIs 
galy^y^^)p^|Qn^[ 

From File J:\lndLSeivloe\Project FiiasVUCStael (sea Rem-Eng POO)\Hamllton, Ohlo\HHRA\Background EvaluaiionNProUa 

FullPtaa'slon OFF 

Corrlfdence Goeffident 90% 

Substantial DMBtance 160 

Selsctad Null HypoOiesIs Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Diflerence, S ( 

Altematiw Hypothesis Site or AOC Mean/Median Lass Than Background Mean/Median plus a Substantial Difference, S 

Area of Conoam Data* Laad(aoc 19) 
Background Data; LaadCbackground) 

RawStaflsbcs 
Ska Background 

Number of Valid Data 32 20 

Number of Non-Detact Data 6 0 
Number of Detect Data 26 20 

Minimum Non-Detact 5 N/A 

Maximum Non-Detact 5.3 N/A 
Percent Non detects 18.75% 0.00% 

Minimum Detected 5 9.7 
Maximisn Detected 435 2230 

Mean of Detected Data 37.47 163.4 

Median of Detected Data 18.9 2Z35 
SD of Detected Data 83.01 492 

Site VB Badqiround Gehan Test 

HO: Mu of SHa or AOC >= Mu of backvound 160 

Gehan z Test Value-5.687 

Critical z (0.90)-1.282 

P-Value 6.466E-09 

Conduaksi with Alpha = 0.10 

Reject HO, Obncluda SMa < BacKgiound +160.00 

FWaliM< alpha (0-1) 



QuanUla ̂  vs Badcgipind Compailm HypolhM Tett for Data Sato wtti Non-DalaclB 
UaarSelectadOptlona 

From Rie J:MndLS«vice\Project RlesNAKStMl (see Rem-Ehg POO)\Hainllton, Ohio\HHRA\Backsiound Evaltjation\ProUa 
Full Praddon OFF 

Confidence GoefMent 90% 

Null Hypomesis Site or AGO Concentration Less Than or Equal to Background Concentration (Fonn 1) 
Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: Araenlc(bl6ck a) 

Background Data: Ar8anlc(backBround) 

Raw Statistics 
Background 

Number of Valid Data 31 20 

Number of Non-Detact Data 6 0 

Number of Detect Data 25 20 

Minimum Non-Detecl 1.1 N/A 

Maxitnum Non-Detect 1.3 N/A 

Percem Non detects 19.35% 0.00% 

Minimum Detected 1.2 5.3 

Maxirnum Detected 9.4 68.5 

Mean of Detected Data 3.928 16.16 

Median of Detactad Data 3.1 9.75 

SD of Detected Data 2.417 15.99 

CtiiarittaTaat 

HO: SIta Conoentratton <= BackBtwid Concentration (Farm 1) 

Appradrnate R Value (0.119) 4 

Approximate K Value (0.119) 4 
Nurntrer of Site Qtrservatlons in 'R' Largest 0 

Calculated Alpha 0.126 

Oonckialan with Alpha-0.119 

Do Not Reject HO, Parfdtm VWIcaoam-MantvVlfhflney or Gahan To 



Gshan site ys Bachgreund Compariaon HypolhssbTast fcr Data SstB wWi Nbi>OslaclB 
Uear Seleded Opdons 

From RIe J:\lndl_Senrice\Pmiect FilesMKSlBel (see Rem-Eng POO)\HamfllDn, Ohio\HHRA\BacKgroiind Evaluatian\Proua 

FuUPrecisibn OFF 

Confidence Coeffldem 90% 

SuMntlal DiHsrence 24 

Selected Null Hypottiesis Site or AGO Mean/Median Greater Than or Equal to Background Mean/Madjan plus a Substantial Diffiarance, S ( 
Altamative Hypothesis Stta or AOC Mean/Median Lass Than Background Maan/Medlan plus a Substantial OHferanca.S 

Area or Concern Dale: Anenic(block a) 
Badtground Data: Aiaanlc(baclvound) 

Raw 

Site Background 
Number of Valid Data 31 20 

Number of Non-Deted Data 6 0 

Number of Detect Data 25 20 
Minimum Non-Oetact 1.1 N/A 

Maximum Non-Oatect 1.3 N/A 

Percent Nondeteds 19.35% 0.00% 

Minimum Oetedad 1.2 5.3 
Maximum Detactad 9.4 68.5 

Mean of Detected Data 3.928 16.16 
Median of Detected Data 3.1 9.75 

SD of Detected Data 2.417 15.99 

SIta VB Background Qehan Test 

HO: Mu of SIta or AOC Mu of badqground 24 

Gehanz Test Value-5.986 

Critical z (0.90)-1.282 

P-Value 1.073E-09 

Conduatoi with Alpha = 0.10 

Ra|aGt HO, Condude She < Background + 24.00 

I^Value< alpha (0.1) 



Qu^to site vs Backonxind Ctonpariaon HypothariB Taatfor Data 
UaarSalecl^OpllaiiB 

From RIe J:\lndl_Servic8\Proj8Ct Files\AKSleel (see Rem-Eng POO)\HamiltDn, Ohio\HHRA\Backgiound Evalualion\ProUa 
Full Precision OFF 

Confidence Coefficient 90% 
Null Hypotfwsis Site or AOC Concentradon Less TTian or Equal to Background Concentration (Form 1) 

Altemaiive Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: Lead(blocka) 
Background Data: Laaddbackground) 

RawSlatistlcs 

She Background 
Number of Valid Data 31 20 

Number of Non-Oetect Data 2 0 

Number of .Detect Data 29 20 

Minirrium Non-Detect 5.3 N/A 

Maximum Non-Detect 5.7 N/A 

Percent Non detects 6.45% 0.00% 

Minimuni Detected 1.9 9.7 

Maximum Detected 34.3 2230 

Mean of Detected Data 12.92 163.4 

MediariofDelaclBdData 11.4 22.35 

SD of Detected Data 9.592 492 

QuantllaTast 

HO: SIta eunuanlialJun Background Concantiallan (Form 1) 

Approximate R Value (0.119) 4 

Approximate K Value (0.119) 4 
Number of Site Observations in 'R' Largest 0 

Calculated/Mpha 0.126 

Conduaian with Alpha = 0.119 

Do Not Ralact HO, Paifbnn WllccmivMann-Whitney or Gehan Te 



Gehan Sto ys Bachginind Conqwism Hypothesto Teat to Oaia Sets wlh Ncn-O0lwis 

UsarSalactadOplians 

From Fris J;VndLS8rvic8tf>ra^ FHesWKSteel (see Rem-Eng POO)\Hamaton, OMo\HHRA)Badtgroufxf Evafuation\Pioua 

Full Precision OFF 

Confidence Coefficient 90% 

Substantial OiffiBrence 160 

Selected NuH Hypotliesis Site or ADC Mean/Median Greater Tlian or Equal to Background Mean/Median plus a Substantial Oiffierance, S ( 

AHemative Hypottiasis SHe or AOC Mean/Median Less Tban Background Mean/Median plus a Substantial Diflerence, S 

Area of Gonoam Data: Load(biocka) 

Badmround Data: Ljeed(badq|round) 

Site Background 

Number of Valid Data 31 20 

Number of Non-Detect Data 2 0 

Number of Delect Data 29 20 

Minimum Norv-Detect 5.3 N/A 

Maximum NorvDetect 5.7 N/A 

Percent Nondelacis 6.45% 0.00% 

Minimum Deieciad 1.9 9.7 

Maximum Deteded 34.3 2230 

Mean of Detected Dare 12.92 163.4 

Median of Detected Data 11.4 22.35 

SO of Detected Data 9.592 492 

SIlB VB Badtgmind Gehan Test 

HO: Mu of sna or AOC>= Mu of badtground 160 

Gehanz Test Value -5.994 

Critical z (0.90)-1.282 

P-Value 1.022E-09 

Conckiston wtti Alpta = 0.10 

Rqlact HO, Conclude Site < Bacftpround +160.00 

P-Value< alpha (0.1) 



Quante SII8 w BcKl^ireund Conqnrison Hypoltwris Teat (br Data SalB wm Nan-0al8Cl8 

UaarSefadadOpilona 
FiomRle J:\lndLService\ProjectRlesMKSteel (see Rem-&gPOO)\HamHton.Ohio\HHRA\BackgiQundEvaluatian\PioUa 

Full Precision OFF 
Conlidmca Coefficient 90% 

Null Hypothesis Site or ADC Concentration Len Than or Equal to BacKground Concentration (Form 1) 
Alternative Hypothecs Site or ADC Concentration Greater Than Background ConcentnMon 

Area of Cohoam Data: Araanlc(aoc13) 
Background Data: Aiaenic(bacfcymund) 

Raw 
Site Background 

Numberof Valid Data 79 20 

Number of NonTDetect Data 1 0 

Number of Detect Data 78 20 

Minimum NorvDetect 0.381 N/A 

Maximurn Non-Detect 0.381 N/A 

Percent Non detects 1.27% 0:00% 

Minimum Detected 0.178 5.3 

Maximum Detected 387 68.5 

Mean of Detected Data 7.659 16.16 

Median of Detected Data 6.5 9.75 

SD of Detected Data 5.492 15.99 

QuanlliaTast 

HO: sua Cdiicanliaticln <= Background Concantnaiion (Fcnn 1) 

Approximate Rvalue (0.095) 10 

Appraxlrtiate K Value (0.095) 10 

Number of Site Observations In 'R' Largest 5 

Calculatad Alpha 0.0925 

Conduaiqn Alpha- a095 

Do Not Rsjfsct HOi Parftinii WHcoaan^ilann-Wliilnay or Gehan Test 



VMIcaocon-Mann-WhItnoy SHs vs Background Comparison Teat for Data Saii wflh NavOaiacIs 
UMrSolsclBd Opdon8 

From File J:MnclLServlC8\Proj8ct FiIes\AKSteel (see Recn-Eng POd)\Hamllton, Ohlo\HHRA\Background EvaluatlonV>roUa 

Full Precision OFF 

Corriidenca Coefficient 90% 

Substantial Difference (S) 24 

Selected Null Hypothesis Site or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Diflierence, S ( 

Aitemative Hypothesis Site or AGO Mean/Median Less Than Background MeanMedian plus a Substantial Differance. S 

Area of Goncam Data: ArBanic(aoc13) 
Backgiound Data: AraenloCbackgniund) 

RawStadslics 

Site 
Number of Valid Data 79 

Number of Non-Detect Data 1 
Number of Delect Data 78 

Minimum Non-Detact 0.381 

Maximum Non-Detect 0.381 
Percent Non detects 1.27% 

Minimum Detected 0.178 

Maximum Delected 38.7 
. Mean of Detected Data 7.659 

Median of Detected Data 6.5 

SD of Detected Data 5.492 

Background 
20 
0 
20 

N/A 

N/A 
0.00% 

5.3 

68.5 

16.16 

9.75 

15.99 

vyncconn^MarsvVyffiRney Stte VB Background Tast 

WlkxnoivMann-VVhilney (VVMVV) Test 

HO: Mean/Median of Site or AGO MeanMadlan of Background + 24 

Site Rank Sum W-Stat N/A 
WMWTestU-Stat N/A 

WMW Critical Value (0.100) 152 

Approximate P-Vatue N/A 

Conduaibn wHh Alpha = 0.10 

l3o Not Refect HO, Conclude SHa >= Background + 24.00 



Gshan SKB vs BalchgiDuhd Oxnpailaon HypoOieaiB Taatfcr Data SstB wWi Non-Dalacis 

User Selecled Opdons 

From File J:\lndLSetvibe\ProJect Rles\AKSteel (see Rem-Eng POO)\Hamllton. OhloNHHRAVBadcgraund EvaluationVProUa 

FullPredslon OFF 

CorifidenceCosfficlem 90% 

Substantial Dlflerence 24 

Selected Niili Hypothesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Dlflerence, S ( 

Alternative Hypothesis Site or AOC Mean^edlan Less Than Background Mean/Median plus a Substantial DIfFarence. S 

Aiiaa drConoeni bala:.Aisanlc(aoc 13) 

Baclqgreuiid Data: Arsanlc(backBrDund) 

RawStaUadcs 

Site 

Number of Valid Data 79 

Number of Non-Datect Data 1 

Number of Detect Data 78 

Mlnlinum Non-Detect 0.381 

Maximum Non-Detect 0.381 

Percem Non detects 1.27% 

MIriimum Detected 0.178 

Maximum Detected 38.7 

MeanofDetectedData 7:659 

Median of Detected Data 6.5 

^ of Detected Data 5.492 

Background 

20 

0 

20 

N/A 

N/A 

0.00% 

5.3 

68.5 

16.16 

9.75 
15.99 

SHe VB Background Gahan Test 

HO: Mu of Sfle of AOC>= Mu of background 24 

Gahan z Test Value -6.754 

Critical z (0.90) -1.282 

P-Value 7.188E-12 

Condusfcin vMh Aipha = 0.10 

Rajetl HO, Concluda SNa < Baciqjlnwid24.00 

P-Vaiue< alpha (0.1) 



QuanUe SMB vs Badtground Compailaon Hypotfieais Teat for OatB Sflts «M) Nan-0al8cl8 

UaarSaleclBdOpeons 

From RIe J:\lndLService\ProJect RIesVVKStsel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background Evaltjation\ProUa 

Full Precision OFF 

Confidence Coeffidem 90% 

Null Hypothesis Site or AGO Concentrstion Less Than or Equal to Background Concentration (Form 1) 

Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration 

Area or Conoam Data: Laad(aoc13) 

Background Data: Laed(background) 

Raw 

Background 
Numberof Valid Data 79 20 

Number of Non-Detect Data 18 0 

Number of Detect Data 61 20 

Minimum Nor>-Detect 0.254 N/A 

Maximum Non-Detect 5.9 N/A 

Peroent Non detecre 22.78% 0.00% 

Minimum Detected 1.53 9.7 

Maximum Detected 464 2230 

Mean of Detected Data 52.45 163.4 

Median of Detected Data 20.3 22.35 

SD of Detected Data 90.48 492 

QuantlleTeet 

HO: SilB OuiMaihaUuii <= Backgrotsid OmuaiitiaUon (Fcm 1) 

Approximate R Value (0.095) 10 

Approximate K Value (0.095) 10 
Number of Site Observations In 'R' Largest 7 

Calculated Alpha 0.0925 

Condualon wHh Alpha = 0.095 

Do Not Refect HO, Perform Wlcoxorr-Mann-Whftnoy or Gehan Teet 



Qahan Sits V* Bachgrauid Cotnparfinn HypolheaiB Test for Data Sals with Non-OatBds 
UaarSalactadOp«onB 

From FIlia J:\lndLSarvioa\PR)j8ct FllesNAKStael (see RanFEng POO)\Hamlll»n, Ohio\HHRA\BacKgiDund Evaluation\PrDUCL 
Full Precision OFF 

Oonfidenca Cpaffidant 90% 

Substantial Difference 160 

Seiactad Null Hypothesis Sjte or AGO Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S ( 
Altamative Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Substantial DHference, 8 

Aiea of Conoam Data: ljaad(aoc 13) 

Bacfcground Data: Laad(badq|round) 

Raw Statistics 

Site Background 
Number of Valid Data 79 20 

Number of Non-Datact Data 18 0 

Number of Datact Data 61 20 

Minimum NohrOatact 0^ NfA 

Maximum NonrDetact 5.9 N/A 
Percent Non detects 22.78% 0.00% 

Minimum Detactad 1.53 9.7 

Maximum Dataciad 464 2230 

Mean of Datadad Data 52.45 163.4 

Median of Detactad Data 20.3 22.35 

SD of Detected Data 90:48 492 

Sto vs BacfcgiiMnd Gahan Test 

HO: Mu of SHa or AOC >= Mu of background 160 

Gehanz Test Value -6.297 

Critical z (0.90) -1.282 

P-Value 1.515E-10 

Conduslcnwith Alpha- 0.10 

Rqlact HO, Conduda SIta < Badqpaund +160.00 

P-Valus<alpha(0.1) 



QuanUle SMB VB Backonxind CompBilaan HypothsslB TBBI for Data SslB wmi Non-DslBCtB 

Uaar Safadad Opdons 

From Re J:\lndLSeivioe\PTOj8ct ResVAKSteel (sea Rein-Eng POO)\Hamltton, OhioVHHRANBackground EvaluaiionVPrDUa 

Full Precision OFF 

Confidence Coefficient 90% 

Null hlypothesis Site or AOC Concentration Less TTian or Equal to BacKground Concentration (Form 1) 

AltemativB Hypothesis Site or AQC Concentration Greater Than Background Conoentration 

Area of Concent Data: ArBanic(aL erqroaure area rar^ 

Bachground beta: Araanlc(backgtaund) 

Background 
Number of Valid Data 240 20 

Number of Missing Values 48 0 

Number of Non-Detect Data 13 0 

Number of Detect Data 227 20 

Minimum Non-Detect 1 N/A 

Maximum Non-Detect 5.5 N/A 

Percent Non detacts 5.42% 0.00% 

Minimum Detactad 0.474 5.3 

Maximum Detoctad 50.95 68.5 

Mean of Detected Data 9.041 16.16 

Median of Detected Data 8.4 9.75 

SD of Detected Data 6.762 15.99 

QuantilaTaat 

HO; Sita Canoantratlon Background Concentration (Form 1) 

Approximate R Value (0.1) 12 

Apprcodmata K Value (0.1) 12 

Numtier of Site Observations in 'R' Largest 8 

Calculated Alpha N/A 

Conduaton wMi Alpha = 0.1 

Do Not Reject HO, Parfonn Wllcmon-MatmAIVhltney or Gahan Test 



Qehah Sits V8 Badqioflid Cominilaan Hypotfnais Teat for Data Sets wWi Non-Oalaci> 
UserSeleclBd ObddhB 

From RIe J:\lhdLSsrvics\PioJect FilesNAKStael Rem-Eng POO)\HamlltDn, Ohlo\HHRA\Background EvaluationNProUa 
FullPracislbn OFF 

ConfidencsCtieffident 90% 

SubstaiiUaJ Diflarance 24 

Selected Null Hypothesis Sits or ADC Mean/Median Greater Than or Equal to Background Mean/Median plus a Sutrs&ntlal Difference, S ( 
Aitematfve Hypothesis Site or AGO Mean/Median Less Than Background Mean/Median plus a Sutstantial Dtflerence, S 

Area of Concam Data: ArBanlc(& SOVOSUIB 

Bachgtound Data: AiBaiilc(backgniund) 
rev) 

RawStatlatics 
Site Background 

Number of Valid Data 240 20 
Number of Missing Values 48 0 

Number of NqrvOetect Data 13 0 

Number of Detect Data 227 20 

Minimum Non^Detect 1 N/A 

Maximum Non-Detect 5.5 N/A 

Percent Non detects 5.42% 0.00% 

Minimum Detected 0.474 5.3 

Maximum petectsd 50.95 68.5 

Mean of Detected Data 9.041 16.16 

Median of Detacled Data 8.4 9.75 

SD of Deteded Data 6.762 15.99 

Site vs Badqgraund Gehan Teat 

HO: Mu of SilB or ADC >» Mu of badrgragnd 24 

Gehan z Test Value -7.281 

Critical z (0.90} -1.282 

P-Value 1.656E-13 

Condusian with Alpha = 0.10 

Reject HO, Coitduda Site < Background + 24.00 

P-Vtilua< alpha (0.1) 

I'M 



Quantlle site vs Badqreund Compailwn Hypolheais Test for Data Sets wHh Nor>43ataci8 

Unr S6l6cliBd Qirttmift 
From File J;Mndl_Service\Pro|ect Flles\AKSteel (see Rem-Eng POO)\HemlHDn, Otilo\HHRA\Becl(grouncl EvaluetlonNProUa 

Fun Precision OFF 
Confidence Coeffidettt 90% 

NuU Hypothesis Site or AGO Concentratldn Less Then or Equei to Background Concentration (Form 1) 

Alternative Hypottiesis Site or AOC Concentration Greater Than Background Concentration 

Area of Conoeni Data: ljead(s. expoaure 

Background i3ata; Lead(bacltground) 

Site Background 

Number of Valid [lata 240 20 
Number of Missing Vaiues 48 0 

Number of Non-Oelect Data 12 0 

Number of Detect Data 228 20 

Minimum Non-Detect 5 N/A 
Maximum NorvDetect 5.9 N/A 

Percent Non delects 5.00% 0.00% 

Minimum Detected 1.86 9.7 
Maximum Detected 1330 2230 

Mean of Detected Data 56.14 163.4 

Median of Detected Data 20.85 22.35 

SD of Detected Data 111.9 492 

QuandlaTest 

HOr SMe Conoantntlan « Background Concentration (Foim 1) 

Approximate R Value (0.1) 12 

Approximate K Value (0.1) 12 

Number of Site Observations in 'R' Largest 10 

Caicuiated Alpha N/A 

Conduaion viilth Alpha = 0.1 

Do Not Reject HO. Perform WIlcaxon-Mann-Whltnoy or Gehan Test 



Qehan site ve BacKground Comparison Hypolhaals Test far Data Sets w»h Noi>Oelacl8 
UaarSelacladOpdona 

From File J:MndLSeivice\Pn)Ject Rlss\AKStael (sSa Rani-Eng POO)\Hamllion, Ohid\HHRA\Backaround EvaluationNPFoUCL 
Full Precision OFF 

Confldenca Coefficient 90% 
Sutistantjal Dlflarence 160 

Selected Null Hypothesis Site or AOC Mean/Median Greatsr than or Eqiial to Background Mean/Median plus a Substantial Dlflarence. S ( 
Altarnadve Hypothesis SMs or AOC Mean/Median Less Than Background Mean/Median plus a Substantial OiOeranos, S 

Area of Conoam Data; Laad(a. aaqxMura area rev) 

Badtgrdund Data: LaadCbadtground) 

RawStatlatlcs 
Site 

Number of Valid Data 240 

Number of Missing Values 48 

Number of Non-Detect Data 12 

Number of Detect Data 228 

Minimum Non43elBct 5 

Maximum Non-Detect 5.9 

Percent Non detects 5.00% 

Minimum Detected 1.86 

Maximum Datectad 1330 

Mean of Detected Data 56.14 

Median of Detected Data 20.85 
SD of .Detected bate 111.9 

Background 
20 

0 
0 

20 

N/A 

N/A 

0.00% 

9.7 

2230 

163.4 

22.35 

492 

SItava Background Gahan Test 

HO: Mu of Site or AOC >» Mu of bad^iid 160 

Gahan z Test Value -6.584 

Critical z (0.90)-1.282 

PrValue 2.29E-1i 

Oonduslon with Alpha = 0.10 

R^act HO, Conduda sua < Bacfcgrouiid +160.00 

P-Valua<atpha(0.1) 



Attachment h3a: 

Stata output: 84.13**' and 50*" percentiles (Surface Soil) 



STATA centiles. SS.text 1/5 

log: J:\Indl_Service\Project Files\ipCSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\ 
Background Evaluation\SS 

>• ..smcl 
log type: smcl 
opened on: 14 Oct 2008, 16:07:10 

. edit 
(1 var, 199 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted intp editor) 
(1 var, 198 obs pasted into editor) 
(1 var, 198 obs pasted into editor) 
- preserve 

1 bysort AREA: centile aluminum, centile (50, 84.13) 

-> AREA = AOC 13 

Variable | 
— —+-
aluminum' I 

Obs Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

27 50 
.84,13 

12600 
17690.24 

6934.586 
15308.04 

15303.38 
31677.48 

-> AREA = AOC 22 

— Binom'. Interp. — 
Variable I Obs Percentile Centile [95% Conf. Interval] 

aluminum [ 18 50 8215 6542.824 10766.05 
I .84.13 15198.47 9639.242 19200* 

*• Lower (upper) confidence limit held at minimum (maxim-um) of sample 

-> AREA = Background 

Variable [ Obs: Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

aluminum 11 
I 

50 
84.13 

7350 
13465.86 

4511.164 
7712.518 

12800.55 
17400* 

*• Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S'. Exposure Area Rev 

Variable | Obs Percentile Centile 

aluminum | 121 50 16700 
I 84.13 28363.86 

— Binom. Interp. — 
[95% Conf. Interval] 

15442.04 
26810.42 

19115.92 
32106.63 

bysort AREA: centile arsenic, centile (50, 84.13) 

-> AREA'= AOC 13 

October 22, 2008 Crimson Editor 



STATA_centiles_SS.text 2/5 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 27 50 6.9 5.786464 8.053384 
I 84.13 10.61128 8.058042 13.71063 

-> AREA = AOC 22 ^ 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 18 50 6.39 5.499714 11.04151 
I 84.13 12.49694 9.664818 14.3* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> 7\REA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

h — 
arsenic I 11 50 10.9 7.340364 34.328 

I 84.13 43.26724 12.86606 68.5* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

arsenic | 121 50 8.7 7.306306 9.1 
I 84.13 11.96386 11.11042 15.28513 

. bysort AREA: centile iron, centile (50, 84.13) 

-> AREA = AOC 13 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 27 50 15000 13072.93 21147.38 
I '84.13 25067.3 21212.58 134401.1 

-> AREA = AOC 22 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

iron I 18 50 24250 15197.14 45737.82 
I 84.13 54923.5 39168.88 69200* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

7> AREA = Background 

— Binom. Interp. — 
Variable I Obs Percentile Centile [95% Conf. Interval] 

1. — 
iron I 11 50 17400 14513.82 22805.45 

October 22, 2008 Crimson Editor 



STATA eentiles SS.text 3/5 

I. 84.13 35500.52 18450.24 132000* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

Variable 

iron 

Qbs Percentile 

121 

Centile 

I 
50 

84.13 
27100 

87247.02 

bysort AREA: centile lead, centile (50, 84.13) 

— Binom. Interp. — 
[95% Conf. Interval] 

23321.02 
73041.67 

36805.73 
109553.8 

->• AREA = AOC 13 

Variable | Obs Percentile 

lead I 
I 

27 50 
84.13 

Centile 

.20.3 
49.76552 

— Binom. Interp. — 
[95% Conf. Interval] 

14.2797 
30.52516 

30.39475 
426.1159 

-> AREA = AOC 22 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 17 50 66.3 26.77862 128.5748 
I 84.13 298.1586 84.52897 341* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = Background 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 11 50 42.5 15.85527 131.9222 
I 84.13 418.4868 58.95316 2230* 

* Lower (upper) confidence limit held at minimum (maximum) of sample 

-> AREA = S. Exposure Area Rev 

— Binom. Interp. — 
Variable | Obs Percentile Centile [95% Conf. Interval] 

lead I 121 50 25.6 21.16306 42.54268 
I 84.13 131.6386 88.64586 183.5538 

. bysort AREA: centile manganese, centile (50, 84.13) 

-> AREA = AOC 13 

Variable Obs Percentile Centile 
— Binom. Interp. — 
[95% Conf. Interval] 

manganese J 
I 

27 50 
84.13 

755 
1673.809 

433.9171 
906.2921 

887.0099 
3580.521 
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